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is entirely absent, the corresponding site of the trigone does not develop. The 
possibility of an ectopic location of the ureteral orifice must be considered in all 
cases of congenital anomaly of the upper urinary tract. The solitary kidney pre¬ 
sents a hazard in that it is frequently the site of disease or trauma. 10 In 350 
cases Hennessey 6 noted associated genital malformations in 33 per cent. 

The clinical diagnosis of renal agenesia has been used too loosely and inac¬ 
curately. More complete study of the history and examination of the patient 
in many cases will reveal an aplastic, hypoplastic or atrophic kidney on the 
affected side. When the trigone is present on the side on which the renal shadow 
and ureteral orifice appear absent it will often take surgical exploration of the 
loin to establish the diagnosis of renal agenesis. Furthermore, if more careful 
microscopic examination is made of tissue removed from the renal area, the 
percentage of aplastic kidneys will probably increase at the expense of the group 
of congenitally absent kidneys. 

By renal aplasia we mean scanty or defectively developed tissue of metanephric 
origin which has never developed any renal function or has undergone degenera¬ 
tion during fetal life. There is no true kidney; the pelvis and renal pedicle are 
missing. The ureter is incompletely developed, often not patent. Grossly there is 
little of the organ to be seen. It usually consists of an amorphous mass of fibrous 
tissue in which scattered cysts, some of which show calcification, may be em¬ 
bedded. Occasionally, however, the aplastic kidney may be large, cystic and 
palpable, as reported in 2 cases by Mertz and Wishard. 11 Its identification must 
usually rest upon histologic study which shows the presence of rudimentary 
renal tissue. 

Clinically aplasia is usually symptomless but Sabin and Smith 12 have reported 
2 patients, MacKenzie and Hawthorne 13 3 patients and Ainsworth 14 1 patient 
who had pain due to an aplastic kidney and who were relieved by nephrectomy. 
We feel that exacerbation of infection in an aplastic kidney will also cause fever 
and general malaise. The etiology of the pain in these cases is obscure. It has 
been said to be due to tension of the obliterated ureter, pressure of the cystic 
bodies on surrounding tissue or to the tension of accumulated fluid. Most of the 
16 patients with aplasia reported by Nation 5 had hypertension, but it could not 
be determined whether this had an}- connection with the anomaly. The diag¬ 
nosis, like that of agenesia, may be suspected upon failure to demonstrate a 
functioning kidney with an absent or very small lumbar shadow or upon the 
presence of a blind-ending ureter, and the presence of an enlarged kidney shadow 
on the opposite side. It can be definitely established only upon gross and micro¬ 
scopic examination of removed tissue. Treatment is not necessary unless symp¬ 
toms are produced, and then it consists of nephro-ureterectomy. 

By renal hypoplasia we mean a kidney which is essentially normal in structure 
but diminutive in size, from one-third to one-sixth the normal size. Rarely is it 

10 Fortune, C. H.: Ann. Int. Med., 1: 377, 1927. 

11 Mertz, H. O. and Wishard, W. N. Jr.: J. Urol., 63: 959, 1950. 

12 Nation, E. F.: J. Urol., 51: 579, 1944. 

13 MacKenzie, D. W and Hawthorne, A. B.: Surg., Gynec. & Obst., 46: 42, 192S. 

Ainsworth, T.: South. Med. J., 29: 619, 1936. 
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biUitCial, as lepoited in the cases of 22 year old men by Giaham, 15 and by 
Mutrav and Sandison,' and in a 13 yeai old boy bj Bauiys 16 The upper half of 
a double oi bifid Kidney is often hypoplastic The external configuiation is 
usually that of a noimal Kidney The calyces are usually decreased in number 
and sire, elongated, blunt, club-shaped oi otheiwise defoimed The pelus, m 
companson with the amount of lenal parenchyma, is usually enlaiged The 
vessels of the pedicle may be noimal but aic often diminutive in size 
Theie aie no pathognomonic symptoms of renal aplasia oi hypoplasia Often 
theie may be no symptoms refeiable to the uiinaiy tiact, the diagnosis being 
made on loutmc uiologual study oi autopsy They may exist and cause difficulty 
at any age Hypoplastic Kidneys ate subject to the same diseases found in noimal 
Kidneys, and the symptoms are the same Chronic pain m the loin is a frequent 
symptom as noted by Mallard, 17 Hanes, 18 and Graham 15 Higbee 15 has noted the 
development of hypertension in two patients with hypoplastic Kidney Not 
infrequently it is quite difficult clinically to differentiate acquired atrophy from 
hy'poplasia oi aplasia when superimposed pathological conditions exist, such as 
inflammatory piocesses, obstructions oi distuibailees m circulation, so that the 
final diagnosis depends upon histological set tions 
Physical examination may reveal tenderness in the fianh, an abnormally' large 
Kidney on one side and no palpable Kidney on the otliei, or nothing Cystoscopy- 
may' reveal uietoial orifices normal m size, numbei and location, but often the 
meteial onficc on the affected side is obhteiated, paiticulaily m aplasia It must 
be noted that a voiding cystogiam may demonstiate a dilated uietei and atiophic 
Kidney mass when cy'stosoopy has failed to do so Reliance upon the appearance 
time of a dj'e, such as mdigo carmine, is a gnevous enoi in the estimation of 
ienal function The hypoplastic Kidney will excrete phenolsulfonphthalem 
quicKly and in good concentration, but a 15 or 30 minute collection will reveal 
an abnormally poor output in quantity of ui me and in pei cent of dye exci eted 
This will depend, of course, upon the degree of hypoplasia and the presence or 
absence of disease in the Kidney 

The collect diagnosis may' depend upon the pyelogiam alone and this may' 
be confusing With aplasia one may see no Kidney shadow in the plain roent 
genogiam, but m hypoplasia there may be a small Kidney shadow m marhed 
contrast to a large Kidney on the opposite side Pyelogiaphy will, m the case of 
aplasia, reveal a blind ending ureter, if piesent, and m the case of hypoplasia a 
veiy small, usually cone shaped pelvis with absent oi rudimentaiy calyces, often 
with a bizaire shape The ureter usually runs m a straight line with the supenoi 
calyx The pelvis may be dilated with a thin capping of paienchyma 

The l ecogmtion of the presence of a hypoplastic Kidney is very important and 
of great clinical significance not only because of the complications to which it 
may become heir but also because, if the opposite Kidney is removed, the infantile 

>S Giaham A P J Urol , 60 5S0, 1918 
16 Baurys W Gutlu le Clinic Bull , 17 120 19 IS 
11 Mallard R S J Urol , 46 216, 1941 
» Haw os G A J Urol , 42 600,1939 
19 Iligbee D R J Urol , 61* 466, 1944 
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kidney does not have enough capacity for undergoing functional hypertrophy to 
sustain life. Several instances of removal of the mate with fatal results are 
recorded in the literature. 20 - 21 


CASE REPORTS 

Casel. F. S., a 34 year old white woman, complained of general malaise, 
vague abdominal discomfort and frequency of urination. The general physical 
examination was negative, and the blood pressure was 118/72. Laboratory 
findings were normal. Intravenous urograms revealed no evidence of any renal 
shadow or elimination of dye on the right side. The left renal shadow was en¬ 
larged but the kidney appeared otherwise normal. On cystoscopy no orifice 
could be detected on the right side of the trigone, bladder or urethra by intensive 
searching and probing or from elimination of indigo carmine. We felt, however, 
that the patient did have a non-functioning kidney on this side inasmuch as the 
trigone was present. 

Operation was performed. Lying against the psoas muscle at the level of the 
first lumbar vertebra was a small amorphous mass of tissue with a small thin 
ureter running down to the pelvis. Attached to its upper portion was the adrenal 
gland. This infantile structure was freed up from fibrous attachments and from 
a very scanty blood supply and removed. The specimen weighed 10 gm., meas¬ 
ured 7 by 2 by 1 cm. and in it were considerable amounts of calcification. No 
recognizable parenchyma or true pelvis or calyceal system was seen on cut 
section. 

Microscopic examination showed no recognizable renal parenchyma, but 
there were tubular structures lined by simple columnar epithelium. Some of 
these were surrounded concentrically by dense fibrous tissue, and there were 
some scattered blood vessels. This specimen was taken to represent an aplastic 
condition of the kidney with vestigial structures (fig. 1). The patient has felt 
greatly improved since removal of this rudimentary kidney. 

Case 2. Mrs. M. A., a 36 year old white woman, complained of intermittent 
chills and fever and of pain in the right flank of several weeks’ duration. Aside 
from slight tenderness in the right upper quadrant and a temperature of 102 
degrees, the physical examination was not noteworthy. The blood pressure was 
124/74. Laboratory studies revealed: 1 plus albumin, a few leukocytes, a few 
Gram-negative bacilli in the urine and nonprotein nitrogen, 24 mg. per cent. A 
plain film revealed a ring-like calcium density in the region of the right kidney. 
Intravenous urograms disclosed a normal left kidney, but no renal shadow or 
function could be detected on the right side. On cystoscopy by searching and 
probing of the right side of the trigone, bladder and urethra no ureteral orifice 
was found, and after injecting indigo carmine none appeared on this side. It was 
-felt that she probably had a small infantile kidney with infection and calcifica¬ 
tion. 

On exploration of the right renal fossa a small saccular mass, weighing 43 gm., 

20 Eisendrath, D. W.: J. Urol., 33: 331, 1935. 

21 Geraghty, J. T. and Plaggmeyer, H. W.: J.A.M.A., 61: 2224, 1913. 
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Mas found lvmg adheient to the peritoneum and fhmly attached to the adrenal 
gland This mass together with G cm of a small, -very thin meter which was 
patent was removed There was a very small pedicle in which there weie a very 
few fine vessels which seemed to be almost obliterated On section, it was found 
that the kidney was com cited into a thin sac markedly constucted in size No 
toitical or medullary elements were lecogmzable in the wall of the sac (fig 2, A) 
Micioseopic examination revealed the piescnce of considerable seal tissue, 
and theicweie remnants of tubules, someof which appeared dilated The saccular 
space in the kidney was lined with a thin lajei of low cubmdal epithelium and 
supported by dense fibious tissue stroma Fou of calcification were surrounded 
by dense hyaline and collagenous conncctn e tissue Noglomeiulai elementsweie 
lecogmzable (fig 2, B) We felt that this piobably was a case of hypoplasia m 
which pyeloncphi itis with maiked scan mg and atiophy of the kidney substance 



Tic 1 Cisc 1 Photomicrograph of section from soeumen tsoto tubular stiuctuies 
sui rounded concentiicalb by dense fibrous tissue Aplasia of kidnov 

had occuried Following the opeiation the patient’s temperatuie and urine be¬ 
came noi mal and she lost all her discomfort 
Case 3 M T , a 58 year old white woman, complained of headaches, high 
blood piessme and intermittent urinary tract infections Investigations else 
where had levealed no ureteral onfice oi renal shadow demonstiable on the left 
side Geneial physical examination was negative except foi hei blood pressure 
which was 192/91 Laboiatoiy studies weie essentially normal except foi a 
staphylococcus infection in the mine on one occasion 

Cystoscopic studies revealed normal urine and pyelogiam on the right We 
found no ev idence of a left ureteral orifice, but the trigone was developed Intin 
venous uiogiams levealed an absent shadow on the left side with no elimination 
of the dv e, but w e felt in view of the patient’s lnstoiy of chi onic infection that 
she must have a non functioning kidney on the left side 

At opeiation, lying attached to the peritoneum in the lumbar area was a small 
fibious mass with a small, thin uietei running down into the pelvis Closely 
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attached to it was a normal appearing adrenal gland. With difficulty, this 
amorphous mass was separated from the peritoneum and surrounding tissues 
and with a portion of the ureter removed (fig. 3, A). 



Fig. 2. Case 2. A, gross specimen, hypoplasia of kidney. Note large cyst in upper por¬ 
tion and dense amount of fibrous tissue. B, showing dilated tubules and fibrous tissue. 

Sections taken through the irregular mass of tissue showed no grossly iden¬ 
tifiable renal structure and cross sections of the cord-like structure revealed no 
grossly discernible lumen. Microscopic examination revealed no evidence of any 
organized kidney, but in place of it, there were tubular structures consisting of 
a small or slightly dilated central lumen delimited by simple or stratified cuboidal 
or columnar epithelium. This in turn was supported by a thick layer of mod¬ 
erately to poorly cellular fibrous connective tissue forming a more or less con- 
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centuc airangemcnt about the epithelium Xo structuics suggestive of glomeruli 
were seen (fig 3, B) Our diagnosis was aplasia of the kidnev with vestigial 
pumordia Since her suigeij the patient’s unnaij infection has not recuired 



Pig 3 Case 3 A, gross specimen Weight 8 0 gm 10 cm cord like ureter removed 
but cut icross in studv (Diameter from 0 5 to 2 5 mm ) B photomicrograph of section 
from specimen showing tubular structures lined with tuboidal or columnar epithelium 
auuounded bvlfibrous tissue m concentric ailangement 

Hei blood piessure decreased slightly but then ascended to the preoperativ'e 
level 

Case i S II L , a 27 yeai old white gnl, complained of recurrent uunaiv 
tiact infection, discomfort m the lowei left side and occasionally pain in the 
right side Except foi a palpable right kidney the phvsitul examination was 
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normal. Her blood pressure was 112/68. Urinalysis showed faint trace of albu¬ 
min, a few leukocytes and a few Gram negative bacilli. Intravenous urograms 
disclosed reduplication of the right kidney and ureter, the double ureters extend¬ 
ing down into the bladder. On the left was a small renal shadow with a small 
renal pelvis and irregular calyces (fig. 4, A). 

On cystoscopy two ureteral orifices were seen on the right side and one on the 
left. Double ureters, a double pelvis and a double set of calyces were outlined 
on the right. Only one ureteral orifice was found on the left, and a retrograde 
pyelogram on this side revealed a rounded kidney pelvis with rather slender 
calyces, the inferior calyx being very small, compressed and deformed. The sug- 



Fig 4 Case 4 A, pyelogram, only one ureteral oufice found on left side. B, gross speci¬ 
men showing dilated hypoplastic upper half of left kidney 

gestion of an inadequate number and the deformity of the calyces in the lower 
pole of the kidney indicated that there might also be a double kidney on this 
side Operation was advised for the removal of an infected, non-functioning 
uppei half of a bifid left kidney. 

On exposing the renal fossa marked inflammation was encountered, and in 
addnon to the ureter demonstrated on the pyelogram there was a second very 
wide!, dilated ureter, about 2 cm. in diameter, which extended to the atrophic 
uppei pole of the kidney. The lower half of the kidney appeared chronically 
infected, and consequently a complete nephroureterectomy was done, removing 
the bifid kidney and the double ureters down to the bladder through two inci¬ 
sions (fig 4, B ). Pathological examination revealed complete atrophy of the 
superior pole of the kidney, this portion having been reduced to a mere shell 
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while the lower portion was relatively thick. Our impression was chronic atrophic 
pyelonephritis in a bifid kidney, and congenital double ureter with chronic 
ureteritis, bilateral. We felt that we were dealing with an inflammatory process 
producing atrophy in the hypoplastic upper pole of the left kidney. The patient 
was discharged from the hospital feeling well. 

Case 5. A. W. I?., a -19 year old white man, had been treated for recurrent 
bouts of urinary tract infection causing dysuria. His blood pressure was 1G5/SG. 
Laboratory studies were all normal. Intravenous urography disclosed no evi¬ 
dence of any renal shadow or function through the left side; the right kidney 
was found to be enlarged but otherwise quite normal. Cystoscopy revealed that 
a catheter could be passed no higher than up to the middle portion of the left 
ureter. Dye injected into the ureter was Y'isualized up to the fourth lumbar level 
after which it flowed back into the bladder. We felt that his recurrent attacks of 



MM 1234567 89 10 1 

Fig. 5, Case 5. Gioss specimen; aplasia of kidney. Note thinning out of ureter in upper 
portion. Weight 4.S gm.; S cm. ureter removed. 

urinary infection were caused by an infected, rudimentary nonfunctioning 
kidney on the left side. 

In the lower portion of the renal fossa at operation was encountered a Y'ery 
small, triangular, fibrous structure to which was attached a small thin tube, 
apparently a ureter. There was also a small pedicle ivith tiny vessels, but no 
pulsation was felt in any artery. This mass along with 8 cm. of the uieter was 
removed. No adrenal gland was noted in the loin (fig. 5). 

On examination no normal parenchymal structures were recognizable. Cross 
sections of the ureter revealed a barely visible lumen. Microscopic study of the 
mass revealed small cystic spaces lined with cuboidal epithelium, many thickened 
blood vessels and tubular structures containing dense hyaline, pink-staining 
material as well as a few cystic spaces lined with tall columnar epithelium with 
pale cytoplasm, all imbedded in dense fibrous tissue (fig. G). There were no recog¬ 
nizable glomerular structures. In the section taken from the hilum were many 
blood vessels but no evidence of thrombosis. A section of the ureter disclosed 
normal surface lining and slight lymphocytic infiltration beneath. There was 



10 


CARL. E. BURKLAND 


nothing in the sections to account for an acquired pathological lesion, such as 
injury to circulation or obstruction to the ureter or evidence of a chronic pyelo¬ 
nephritis. Our diagnosis was aplasia of the left kidney. Since surgery he has 
remained free of infection. 

Case 6. L. J. E., a 40 year old white man, had been feeling chronically ill and 
running a low grade fever for several months. He had been thoroughly studied 
by his physician and nothing was found to account for his fatigue, malaise and 
low grade fever. Several urinalyses had been quite normal. The physical examina¬ 
tion was negative. His blood pressure was 126/78. Laboratory studies were all 
normal. Intravenous urograms finally made revealed no evidence of a kidney 
shadow or of elimination of dye on the left side. On cystoscopy no ureteral 
orifice could be found on the left side, but the trigone was present. By searching 
and probing the left side of the bladder and posterior urethra no orifice could be 



Fig. 6. Case 5. Photomicrograph of tissue removed showing dilated tubules and fibrous 
tissue. 


demonstrated. Injection of indigo carmine revealed no excretion from the left 
side. We thought that he had an infected rudimentary kidney whose ureter 
would open up intermittently and pour out some pus which would cause his 
fever. 

At operation no kidney was found in the renal fossa and there was no evidence 
of any adrenal gland, but lying densely adherent to the peritoneum in the lower 
lumbar area was an irregular, flattened mass of brownish tissue, and from it ex¬ 
tended a thin tube suggesting a ureter passing into the pelvis (fig. 7). A cross 
section through this tube revealed no visible lumen. No renal parenchymal 
tissue was recognizable on gross examination. On microscopic examination most 
of the tissue consisted of widely separated simple tubules supported by stroma, 
in part fibrous and in part mixed with smooth muscle bundles. The tubules were 
mainly the seat of cystic dilatation and were lined by epithelium ranging from 
low cuboidal or serous type to tall columnar or stratified columnar epithelium 
with pale-staining cells containing ill defined minute vacuoles or scattered fine 



mroriAsiv vnd atrophy of the kidnet 


11 


gianules (fig S) It was felt that many of the tubules had a superficial resem¬ 
blance to tubules of the semmal 1 esiete and epididymis A cross section of the 
coid-lihe stiuctuic had the appealance of a poorly developed uretei Theie was 
tiansitional epithelium and ill defined muscular layeis sepaiated by scant fibeis 
fiom the epithelium and the adventitia at the penpliery This case resembles 
the case of lcnal aplasia in a 30 yeai old man desenbed by Cecchino, Yates and 
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Tig 7 Case 6 Gross specimen, aplasia of kidnej Weight 3 gm 
y- ~~ - , -r ~ 

• . r, -'..'lA j - V ~ ’ , 

,* 1,1 * ‘ • 7 



Fig 8 Case G Photomicrograph of tissue removed shoeing dilated tubules and fibrous 


Chappell® in which vestigial epididymal stnictures were found The patient got 
along well after suigery and his fever disappeaied He impioved m strength and 
vigor and has been able to work without gieat fatigue 

Case 7 M G , a 37 year old w hite male (patient of Di RobeitH Gieeleyof 
Marysville, Calif, through whose courtesy the case is presented) underwent 
urological investigation for dysuna and teiminal hematuua Bladder urine and 
22 Cecchino, F E "Votes, T M and Chappell, B S J Urol , 66 667,1951 
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urine from right kidney were positive for tuberculosis. The right pyelogram was 
normal except for slight calyceal dilatation. Left renal shadow was absent and no 
function obtained through this side on pyelography. The left ureteral orifice could 
not be catheterized. It was believed that a non-functioning, tuberculous left 
kidney was present. Study of the specimen showed no tuberculosis but ex¬ 
treme hypoplasia of the kidney (fig. 9). No adrenal gland was noted in the renal 
fossa. Microscopic examination revealed no glomeruli but considerable fibrous 
tissue in which large, dilated, cystic tubules, some of which contained hyalin 
casts, were seen. 




Fig. 9. Case 7. Gross specimen; marked hypoplasia of kidney. Note dilated pelvis and 
patent ureter; weight 3 gm. Dimensions 3.7 by 2 by 1 cm.; ureter 13 cm. in length and 0.3 
cm. in diameter. 

DISCUSSION 

The most thorough urologic investigation, which includes cystoscopy, chromo¬ 
cystoscopy, plain roentgenography and intravenous urography, cannot com- 
pletefy rule out the presence of an aplastic, rudimentary, hypoplastic or de¬ 
stroyed infected kidney with an obliterated ureteral orifice on the so-called 
“absent side.” Why these rudimentary or infantile kidneys should cause some 
patients difficulty is hard to explain. With blind-ending ureters Engel 8 has 
attributed the fever to be due to the presence of infection in them and the pain 
to arise from hyperperistalsis and/or spasm of the ureter. Several writers 11,14 • 18 
have recorded the presence of cysts and calcification (usually in the cyst wall) 
in aplastic kidneys, as seen in two of our cases. It is felt that pain may occur in 
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these patients from tension clue to the accumulated fluid m the cysts 01 from 
piessuie ou sui rounding tissues, such as neives, and the fever fiom an exacerba¬ 
tion of infection m these devitalized structuics The pyima piesent in cases of 
hypoplastic or atiopluc hidnejs ruth an apparently stenosed or obliteiated 
uioteral oufice can be explained on the basis that though the ureteral orifice 
maj only be detected bj micioscopic section, it may inteimittently allow the 
escape of pus into the bladder In such cases methjlene blue injected into the 
ureteral stump has been lecoveied from the bladdei shortly aftei operation, 
Minch definitely ptoves that a communication existed betueen the kidnej and 
the bladdei, explaining the pyuria " J Hypertension lias been noted m a feu cases 
of hypoplasia and aplasia of the kidney, as m three of our cases, but the recoided 
observations are not of sufficient duration to indicate Mhat peimanent relief of 
the hypeitension can be expected In oui cases, while the lnstoiy and excietory 
uiogiapliy suggested the diagnosis, and thorough ejstoscopic examination con- 
fiimed or aided it, surgical oxploiation was necessaiy in most instances to estab¬ 
lish the condition with which we wme dealing 

It is often difficult to differentiate urogiaphicallj between the kidney that is 
diminutive 01 rudimentary because of some congenital non-development, and 
the atiopluc kidnoj that exists as a lesult of an acquned pathologic piocess 
Even after surgical extnpation of the specimen, disease may haxeso altered the 
structuie that the diagnosis is of great difficulty 01 even impossible upon nucio- 
scopic section 

While pneumography and lumbar aoitography m the futuie may help us 
diagnose moic cases of the rudimentaiy kidney because of the diminutive size, 
weak blood supply 01 absent vascular pedicle, most of them will probably be 
discovered only by suigical exploiation 

SUMM VR1 

Rudimentary, aplastic, hypoplastic and atiophic kidneys may be piesent in 
patients despite the absence of a renal shadow and demolish able uieteral orifice 
They may exist and cause difficulty at any age 

2901 Capital Ave , Sacramento 16, Calif 

23 Dourmashkin, R L and Light H Am J Surg , 50 S48 1050 
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FATE OF HYDRONEPHROTIC KIDNEY: (AORTOGRAPHIC AND 
RETROPERITONEAL PNEUMOGRAPHIC FINDINGS) 

GREGORY S. SLATER and JOSEPH M AND ELL 

From the Urology Section of the Surgical Service, Veterans Administration Hospital, 

San Francisco, Calif. 

When a ureter is ligated what happens to the blood suppty of the kidney on 
that side? 

It is well known that hydronephrosis follows obstruction of the free flow of 
urine from the kidney. 1 Hinman 2 has demonstrated that partial ureteral block 
invariably leads to hydronephrosis and that even a complete ureteral block 
usually results in the production of a hydronephrosis. It has also been demon¬ 
strated 3 that the hydronephrotic process, by mechanical pressure, damages the 
kidney from the fornices to the periphery. The radial circulation (interlobular 
and arteriolae rectae) is damaged first and later the circumferential (interlobar 
and arcuates) circulation. However little has been reported regarding the gross 
blood supply to the hydronephrotic kidney. The case presented here clearly 
demonstrates the effect of the hydronephrotic process on the vascular tree of 
the involved kidney. 


CASE REPORT 

Y. R., No. 52,824, a 30 year old, single colored nulliparous female, was ad¬ 
mitted for the first time July 15, 1952, VA Hospital, San Francisco. 

She complained of intermittent, knife-like, nonradiating, nonmigrating right 
lumbar pain accompanied by chills and fever. This pain occurred on two occa¬ 
sions, the first in 1949 and the second attack in June 1952. She gave a past his¬ 
tory of tonsillectomy in 1938. In June 1945, she had a hysterectomy. (Two 
months after this operation, ascites developed and required paracentesis on two 
occasions.) No other history of past serious disease, injury or operation. 

Physical examination revealed no evident pathological change except for a 
slight tenderness in the right lumbar area on deep palpation. The right kidney 
was not palpable. 

Laboratoxy examination revealed 4-6 white blood cells per high power field 
in the urine; albumin negative; sugar negative; urine culture, Proteus, A. aero- 
genes; paracolon bacilli; red blood cells 4.4 million; hemoglobin negative; phenol- 
sulfonphthalein 30 per cent in 15 minutes (catheterized specimen from left 
kidney); chest x-ray normal; x-ray of spine normal; excretory urogram revealed 
normal appearing left upper urinaiy tract and a non-functioning right kidney 
(%• !)• 

The patient was admitted to the hospital July 15, 1952. July 24, cystoscopy 

Accepted for publication December 5,1952. 

1 Smith, Homer IV.: The Kidney. New York: Oxford University Press, 1951, pp. 881. 

2 Hinman, Frank: The pathogenesis of hydronephrosis. Surg. Gvnec. & Obst., 68: 356- 
376, 1934. 

3 Hinman, Frank: The Principles and Practice of Urology. Philadelphia: W. B. Saunders 
Co., 1936, pp. 491. 
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Fir 1 F\cretor\ uro^r im showing left upper urinirj tract and nonfunctiomng right 
kidnc\ 



Fir 2 A aortogram shew ing blood supph to left hidnc\ and left nephrogram but no 
right renal blood vessels B, retroperitoneal air insufflation (note clear delineation of left 
kidne\ with no distinct right ren il outline) 
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with retrograde pyelo-ureterogram; left upper tract reported as being normal 
with the urine obtained from the left renal pelvis clear on microscopic exami¬ 
nation. A ureteral catheter could not be passed higher than 2 cm. above the 
right ureteral orifice due to an obstruction. July 31, translumbar aortography 
revealed a normal vascular pattern of the left kidney with no vessels going to 
the right kidney (fig. 2, A). August 12, retroperitoneal air insufflation by way of 
the anal coccygeal approach revealed a normal left kidney with poor visualiza¬ 
tion of the right kidney presumably due to disease in this area (fig. 2, B). Au¬ 
gust 19, right nephrectomy revealed a large multicystic hydronephrotic right 
kidney (fig. 3) with a hydro-ureter. 



'V*' 
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Fig. 3. Hydronephiotic right kidney. Gross specimen 
DISCUSSION 

This case illustrates that the blood supply to a nonfunctioning kidney prob¬ 
ably diminishes to an extent necessary merely to carry on viability of the re¬ 
maining renal tissue. The kidney no longer performs its excretory function and 
therefore the great volume of blood passing through the normal kidney is not 
needed. 

CONCLUSION 

A case is presented illustrating that the blood supply, including the main 
renal arteries, to a hydronephrotic kidney is greatly diminished. 

2000 Van Ness Ave., San Francisco, Calif. ( G. S. S .) 

655 Sutter St., San Francisco, Calif. (./. Mi) 
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RENAL CYSTIC DISEASE 
EDWARD WILLIAM WIIITI and LLO BRAUNSTEIN 

Rcinl cystology his been a subject of paiamount impoitance to uiologists and 
pathologists for many yens, not that cystic smgery and cyst management pie 
sent anj great problems m diagnosis, but the pathogenesis and embiyologic 
development of these c)stic formations are quite fantastic and appeal to the 
authors as a constant urological imponderable 
Trom a review of the htciature it becomes apparent that little unanimity of 
opinion exists as to the origin of man) cystic conditions of the kidney Fiom 
these observations bare nnsen xanotis theones in reference to the etiolog) of 
renal cystic disease, each haring its pioponents and adversaries Our objective 
in this piescntation is to present a moie modern classification and some illus 
tiativc cases 

A small percentage of c)sts are easy to classif) on an etiologic basis, to wit, 
the parasitic c)sts and some neoplastic lesions with cystic features, however, 
by and largo, the majorit) of these cjsts still def) understanding and theiefore 
accurate grouping 

A considerable amount of information, factual and theoretical, can be gleaned 
fiom the literature Some of this has been condensed in the many textbooks on 
uiology and surgery, but one must still consult medical hteratuie for a more 
complete investigation of this subject and some appreciation of the peiplexitics 
which this entails We mention this not to belittle the efforts of those very able 
authors and teachers, but to emphasize the vast amount of data that have ac 
cumulated and foi which there is no space m the ordinary' text books Even in 
so limited a field as renal cystology, which piesents only a small phase of urologic 
uncertainties, one is soon bewaldeied in an academic and investigative maze 
hence our desire to find a convenient streamlined, authoritative classification 
The common denominatoi to use as a basis foi this classification w ould be the 
etiologic factoi, as vv e shall demonstrate 

In all the classifications piesented in the literature vve note a similarity, in 
that none are based on a single factor Some are simple, lack detail, otheis are 
more complete Most are not acceptable because of not having a uniform basis of 
grouping As a result we detect a sense of confusion and inconsistence 

TAPES OF RENAL CASTS AND THEIR CLASSIFICATIONS 
Unclei this heading we shall discuss the various ty'pes of lenal cysts, considei 
their salient features, and finally place them m then pioper eategones, as they 
appeal to us after a careful study and suivey 
Itegaiding polycystic disease of the kidney, theie is geneial agieement among 
competent observers 1 ’ 3 4 5 6 7 that this condition is not only congenital but 

Accepted for publication November 4, 1952 
1 Knmpineier, O T Surg Gv nec A Obst 3S 20S 1923 
"Gordon G R and TrisofT, A Am J Med Sc , 194 112, 1937 
3 Cannon, J F Ann Int Med 27 G10, 1947 
3 Lambert, P P Arch Path , 44 34 1947 
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possesses a liereditofamilial feature and is therefore probably transmitted by 
defective genes. It has been found in stillbirths, infants and adults, usually bi¬ 
lateral, rarely unilateral. Although there is agreement that the condition is con¬ 
genital, the exact point of origin in the embyrologic scale is still obscure. Once 
it was thought that the etiology was due to failure of the walls between the con¬ 
voluted tubules and connecting tubules to atrophy, with subsequent retention 
of urine. Lambert 4 showed that these cysts can collect and excrete urine. Kamp- 
meier 1 demonstrated that in the third and fourth generation of the division of 
the ureteric bud these diverticula do not atrophy, but become cystic and persist 
as such in the definitive organ. His theory has gained much support. 

The occurrence of concurrent anomalies with polycystic kidney disease de¬ 
serves mention. Sorrentino 8 reported this condition in five fetal monsters. Its 
association with congenital aneurysm of the cerebral arteries has been noted. 9 
Lambert 4 found four cases in his group of seven. Pessin 10 found two cases of 
multiple cysts of the ureters. Accompanying cysts of the liver and pancreas are 
not rare occurrences. Renal hyperparathyroidism was noted by Bass and Pakter, 11 
while Stewart 12 reported tuberose sclerosis of the brain and rhabdomyomatosis 
of the heart. Meningocele, spina bifida, polydactylism, and other congenital mal¬ 
formations have been found co-existent. 

The so-called solitary cyst or simple cyst has created more speculation than 
polycystic disease. It is referred to as simple cyst, serous cyst, unilocular cyst. 
These have been considered at various times to have been of neoplastic origin, 
congenital defective development, or acquired. Those that have been careful^ 
studied grossly and microscopically and found to contain adenomas or carcino¬ 
mas have been removed from the simple serous group and placed in the neoplas¬ 
tic category. Others have been found to present evidence of inflammation and 
obstruction and have been assigned an acquired origin. The simple, serous cyst 
is a thin walled cyst of variable size, the largest reported containing 12 liters of 
fluid. 13 It is lined by a simple layer of low cuboidal epithelium, which secretes 
fluid. The epithelium may be flattened by increased intracystic pressure. The 
epithelial lining is supported by a thin capsule of loose areolar tissue which con¬ 
tains the blood vessels. This cyst is usually found at the lower pole, sometimes 
at the upper, occasionally on the anterior or posterior renal surface, or in the 
liilum. Usually this type of cyst is single and unilocular. Cysts of this gross 
character have been found singly in each kidney, or multiple in one kidney or 
both, or multilocular. 14, 15 ’ 16, 17 ’ 18,19 Virchow attributed their origin to intra- 

5 Oppenheimer, G. D.: Ann. Surg., 100: 1136, 1934. 

6 Nolan, L. E.: Urol, and Cut. Rev., 49: 734, 1945. 

7 Yardumian, Iv. Y. and Ackerman, M. A.: Urol, and Cut. Rev., 47: 147, 1943. 

8 Sorrentino, M.: Arch. Ital. di Urol., 15: 533, 193S. 

9 O’Crowley, C. R. and Martland, H. S.: Am. J. Surg., 43: 3,1939. 

10 Pessin, S. B.: Urol, and Cut. Rev., 43 : 729, 1939. 

11 Bass, M. H. and Pakter, J.: J. Mt. Sinai Iiosp., 4: 882, 1938. 

12 Stewart, D. T.: New Zealand Med. J., 38: 19, 1939. 

13 Cassioli—quoted by L. E. McCrea: Am. J. Surg., 60: 330, 1943. 

14 Higgins, C. C.: Ann. Surg., 93: 868, 1931. 

15 Grove, J. S.: J. Urol., 23: 661, 1930. 

18 Russell, J. J-: Ann. Surg., 101: 1279, 1935. 

17 Kretschmer, H. L.: J.A.M.A., 95: 179, 1930. 
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othci disease is found the cysts jio acquited We object to the coiollaiy on 
the ground tliat the cyst may hare existed pnor to the onset of the supeumposed 
lenal disease Bun ell 3 * added one of his own to the 12 he found m the liteia 
tuie and expiessed Ins belief that they aie embiyomc in oiigm Dakin 33 found a 
unilateral multdoudar cyst m a young tlnld LiebeithaP 1 reported a sohtaiy 
multlloculai cyst of the lenal lulus We shall adheie to the thesis of congenital 
oiigm foi multlloculai cysts and classify them as a type of simple, seious cyst 
The next gioup, which has piovohed much comment and speculation, is the 
hemorrhagic cysts Various theones as to their oiigm have been piesented Ten 
years ago Ifeiman and Stiunna 35 ofTeied the suggestion that a caieful microscopic 
examination of tile walls of the cysts be made, as many may ongmate fiom a 
lenal aiteiy aneurysm 01 hemangioma We aie in accoid with this view, and pio- 
ceed a step farther to express our opinion that theie aie no hemouhagic cysts 
Although we place them m our gioup of cysts of vascular oiigm, we feltthat e\ en- 
tually, as moie causes are assigned to their oiigm on an acquued pathologic 
basis, we no longer will use the teim “hcmoirhagic cyst” as it is a misnomei 
Many cases already leported have been found to arise fiom aneuiysms, and he¬ 
mangiomas, tiaumatic or spontaneous apoplexy of a lenal \essel, infarct, em¬ 
bolism or infection may have a ioIc m their oiigm 
Lymphatic cysts of the kidney moiphologically resemble lymphatic cysts else- 
wheie in the body These cysts aie lined with endothelium and aie found in 
intimate association with the lenal veins in the kidney lulus Then aveiage sire 
is about 1 cm and they are usually multlloculai Vascular atresias are found in 
the newborn, from this observation we feel that these cysts aie congenital m 
origin and may continue to giow to clinical propoitions after bath as the cystic 
hygiomas sometimes do 

There is a group of cystic dilatations oi cyst like cavities in the paienchyma 
of the kidney These communicate with the calyces oi renal pelvis and aie usually 
associated with inflammation and obstiuetion of the meter, pelvis oi calyces 
In some there is a defective musculature in the walls of the poition fiom which 
they aiise These may be classed as diverticula and are similar to diveiticula 
in other hollow viscera, an obstructive element may or may not be piesent If 
the condition is traceable to the calyces, it is sometimes lefeired to as liydio- 
calycosis, infection may be present or absent The obstructne element is con- 
tnbuted by extunsic oi mtnnsic faetois involving one oi more calyces 
In the infectious processes involving the kidney, the end lesult may assume the 
foim of cystic spaces filled with seious fluid oi steule pus The walls may con¬ 
tain calcium deposits or the contents may be calcific The lining of the car ity 
is not epithelial in natuie, hence they truly should not be classed as cysts The 
walls are composed of Abiotic tissue and lepiesent oigamzed exudate These aie 
seen following suppuration with abscess, and m tubeiculosis The small mul¬ 
tiple cysts seen on the surface of a kidney m cliiomc nephritis ai e based on mflam- 

“ Burrell, N J J Urol , 43 65G, 1940 
» Dakin, W A J Canadian M Assn , 42. 531, 1940 

34 Lieberthal, T J Urol , 42 365, 1939 

35 Herman, L and Strunua, M Trans Am Assn G U Surg ,33 11, 1940 
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mation and obstruction. This condition is of interest mostly to the pathologist, 
and is clinically insignificant. 

The next to be mentioned is the neoplastic group. Here we encounter difficul¬ 
ties as opinion varies, whether to regard these as simple serous cysts which have 
assumed malignant qualities or whether the neoplastic lesions were present in 
the cyst wall from the start. It is reasonable to consider them as neoplastic if the 
neoplastic lesion can be found, and to leave them in the class of serous cysts if a 
neoplasm cannot be found. These cysts may contain serous or serosanguineous 
fluid. As noted before, one may find more than one simple serous cyst, one of 
which may present a neoplastic lesion. Another type of neoplastic cyst may be 
the angioma. Hemangioma and lymphangioma have been found, and the former 
may be of the capillary or cavernous type. 

We have remaining for our final consideration a group of cysts whose etiology 
is unquestionable. This is the parasitic group. Diagnosis is confirmed by finding 
the parasite or its larvae. There are three types, the echinococcus or hydatid, 
the encysted larvae of trichina, and the cysticercal stage of tapeworm. Only 
the first is of significance to the urologist. In this form, the invader locates in 
the kidney, develops a cyst, in which is found the daughter cysts and hooklets. 
If the cyst communicates with the calyx or the renal pelvis, these will be recovered 
in the urine. It is estimated that about five per cent of echinococcal infections 
locate in the kidney. It is possible with the present rapid modes of travel, and 
commercial and military expansion, we may see more of these cysts than for¬ 
merly. 

From the evidence presented and from the observations and works of others, 
as of our own, we have derived the following classification of renal cysts, based 
on an etiologic grouping. Realizing that there may be some departures, changes 
and additions from previous similar essays, we nevertheless feel that an attempt 
must be made to modernize the subject, and accordingly present this order. 

Renal Cysts 

I. Congenital or developmental 

A. Polycystic disease 

B. Serous cysts (solitary, simple) 

1. Unilocular or multilocular 

2. Unilateral or bilateral 

3. Single or multiple 

C. Lymphatic cysts 

II. Obstructive 

A. Diverticula 

B. Parapelvie 

C. Hydrocalycosis 

III. Neoplastic 

A. Cystadenoma 

1. Simple 

2. Papillary 
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B Cystadenoiurcmoma 
C Angioma 

1 Hemangioma 

a Capillaiy 
b Cavernous 

2 Lymphangioma 
D Dermoid 

iy Vasculai 

A Hematoma 

1 Spontaneous 

2 Traumatic 
B Aneuiysm 

C Embolism 
D Infarction 

V Inflammatoiy and infectious 
A Pyogenic 
B Tuberculous 
C Chrome nephritis 
VI Parasitic 

A Echinococcus 
B Tima 
C Tiichina 

C1SE REPORTS 

We have selected a few cases at random fiom a large senes of renal cysts col¬ 
lected over a peuod of 25 years We feel that they should be of interest from a 
roentgenologic and pathologic viewpoint Such salient featuies as symptomatol¬ 
ogy, differential diagnosis and surgical management have been omitted 

Case 1 A K (478802) was a woman aged 65 Excretion urography disclosed 
a deep concavity and configuration of calyces m midportion of the kidney sug¬ 
gesting medial displacement of minor lamifications of lower infundibulum This 
proved to be a solitary cyst of the kidney Such a defoimity is always to be dif¬ 
ferentiated from a solid type of tumor of renal parenchymal oiigm 

Specimen (fig 2) consisted of a left kidney, with a laige monoloculai cyst at 
the mfeiioi pole The kidney measuied 12 by 6 by 3J>£ cm and weighed approxi¬ 
mately 175 gm The cyst at the mferioi pole was approximately 7 cm m diam¬ 
eter The capsule stnpped readily, levealmg a smooth led blown suiface with a 
moderate degiee of fetal lobulation The coitex was about 6 mm in width, with 
pool demarcation, and appealed bluried The medulla was not remaikable The 
cyst was thin walled and had a smooth, ghsteinng, transparent lining The pel¬ 
vis was granulai and hypeiemic Microscopic diagnosis Solitary cyst of kidney, 
mild pyelitis 

Case 2 W S (105680) was a white man The right kidney (fig 3) measured 
21 by 14 by 8 cm and was composed of sexeial cysts The largest was 14 cm 
m diameter and extended from the superior pole A shghtly smaller cyst was 
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dependent from the inferior pole. There were several smaller cysts over the sur¬ 
face of the kidney. The portion identifiable as renal parenchyma measured 12 
by 6 by 2 cm. The capsule stripped with slight difficulty, revealing a coarsely 



Pig. 2 Fig. 3 

granular, pale pink-tan surface, with several shallow depressed linear scars. 
On sagittal section the cortex was of average width in most areas, except at one 
pole it was thinned to 6 cm. by pressure of adjacent cyst. Elsewhere the markings 
were somewhat blurred; the color was pale pink-tan. Corticomedullary junctions 


HK.VAI, CYSTIC DIMUM. 


were fairly well demarcated. Thu mucosa of tin- pnhw mid ureters was delicate 
and smooth throughout, but the calyces and p i\ ii % . m - mi.-what dilated. All 
the aforementioned cysts were lined by sm..nih pa 1 . l. i-nmes and contained 
clear, slightly yellow fluid. The right uret<-> a as -'igluh id- ted, but the left 
was unremarkable. 




Fig. 5 

Case 3. Mrs. D. N. (17-105) was a white ^ f ST toft kidney 

id B) revealed bulbous enlargement sizet j ar( .. l 0 f calcification near 

tadow delineated by small arrows with » ' ^ Contrast study by excretion 

ie hilum of this kidney as it was then w ; t j, linear broadening 

-ography revealed upward displaceincn ' ()f t |, c kidne-y with upper pole 

the inferior calyx and the entire pc 
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somewhat higher than usually seen. The calcification was situated in the medial 
portion of the inferior minor calyx which was described as displaced. 

An evacuation film (fig. 4, C ) after barium enema showed lateral displacement 
of the descending portion of the colon below the splenic flexure about the bul¬ 
bous enlargement of the lower pole of the left kidney. 

The bulbous enlargement and displacement of calyces, as described in the left 
kidney, were consistent with solitary cyst of lower pole of the kidney with size 
of cyst sufficient to displace colon as shown. 



Fig. 7 


Study of the gross specimen (fig. 5) showed multiple retention cysts and large 
unilocular simple cysts. The relationship of these cysts with polycystic disease 
is obscure; although most authors deny such relationship, we feel that such a 
relationship does exist. 

Case 4- Mr. S. (120435). Excretory urography (fig. 6) showed rounded en¬ 
largement of lower pole of right kidney with upward displacement of renal pel¬ 
vic structures and slight dilatation of renal pelvis major. 

These findings were due to a large solitary cyst in lower pole of the right kid¬ 
ney with pressure on the upper portion of the ureter near the ureteropelvic 
junction, producing slight obstruction and resultant dilatation of the renal pel¬ 
vis; the pelvic structures were displaced upward by the lower pole cyst. The 
gross specimen contained a massive retention cyst and multiple small retention 
cysts; also a large simple cyst of right kidney (fig. 7). 
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SUMMARY 

The nuthois have heiewith presented the many disconcerting problems con¬ 
cerning the subject of icnal eystology. Embryologic origin has been thoioughly 
modernized lit keeping with advanced embryologic knowledge and a cleater and 
more comptehcnsivc classification has been suggested. 

The authors an 1 gieatly indebted to Dr. Lester King, chief of pathology, Illi¬ 
nois Masonic Hospital, for his helpful assistance. 

The authors heieby wish to thank Dr. John Gilmore, chief of Department of 
Roentgenology of the Illinois Masonic Hospital, for his kind assistance m pjeio- 
graphie interpretation. 

.JJ E. Washington St., Chicago 2, III. 



The Journal op Urology 
Yol. 71, No. 1, January 1954 
Printed in V.S.A . 


CATHETERIZATION OF RENAL CYST FOR DIAGNOSTIC AND 
THERAPEUTIC PURPOSES 

HARRY GRABSTALD 

From the U. S. Public Health Service ( Marine) Hospital, Norfolk, Va. 

The purpose of this paper is to stress the value of renal cyst aspiration for 
diagnostic purposes. The first instance in which a cyst has actually been cathe- 
terized is presented; in this case the cyst appears to be of the multilocular 
variety and, if so, represents the first diagnosed in this manner. 

In 1928 Colston described the first solitary renal cyst observed at the Brady 
Urological Institute. Dean in 1939 described aspiration of renal cysts in 15 pa¬ 
tients. Symptomatic improvement was striking in many and functional improve¬ 
ment, by pyelography, was noted in one. In another, a previously resistant 
renal infection responded to subsequent chemotherapy. In the same year Fish 
presented 32 renal cysts with cure of two by aspiration and instillation of 50 
per cent dextrose. The majority of cysts in this, as in other series, were of the 
lower pole variety and therefore easier to aspirate. 

Recently, Ainsworth and Vest have re-introduced this technique and have 
described 9 cases in which this method was of distinct diagnostic aid. 

Nelson, in discussing the paper of Smith, Rush and Evans, describes having 
observed a Swedish radiologist, Dr. Lindblom, utilize fluoroscopy in a modifica¬ 
tion of- this renal cyst aspiration technique. 

The significance of this diagnostic method in the differential diagnosis of renal 
cyst and tumor is manifest when we realize the impossibility of distinguishing 
these two disease entities by the usual x-ray techniques (Ochsner). 

CASE REPOUT 

W. H. F., hospital No. 108205, a 67-year old white man was admitted with¬ 
out symptoms on August 18, 1952. Three months previously pyelograms were 
made elsewhere for purposes of investigating hypertensive disease. He was ad¬ 
vised to have repeat examination for what appeared to be either a left renal 
cyst or tumor. 

Examination: Blood pressure 179/110. There was moderate cardiac enlarge¬ 
ment, a paradoxical pulse and a systolic aortic murmur. 

Retrograde pyelograms revealed a space-occupying lesion of the lower pole of 
the left kidney (fig. 1, A). Perirenal air injection by the paracoccygeal route 
was successful, but of no further aid in differentiating renal cyst from tumor 
(% 1 , B). 

Utilizing the technique described by Ainsworth and Vest, a No. 15 gauge 
needle was inserted into the cyst without difficulty. A polyethylene tube was 
threaded through into the cyst and the needle removed. Fifty cubic centimeters 
of clear fluid was removed and submitted for cytologic study. Tumor cells were 
not observed. Fifty cubic centimeters of opaque medium were then instilled and 

Accepted for publication December 8, 1952. 
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films made. Figure 1, C represents a smooth lower pole cyst. Fluid was then 
aspirated and the cyst filled to half capacity and an upright film made. There 
was definite pooling of dye inferiorly with enough clinging to the margins of 
the superior cyst wall to suggest a multilocular cyst (fig. 1, D). Medium was 



Fig. 1. A, retrograde pyelogram showing space-occupying lesion of lower pole; cyst or 
tumor. B, peiirenal air injection (paracoccygeal route). C, opaque “renal eystogram.” 
Non-opaque catheter not visualized. D, cyst filled to half capacity with patient in upright 
position. Multilocular nature of cyst observed. E, air “renal eystogram” showing absence 
of filling defect. 

again aspirated and air films made. A smooth waif was observed (fig. 1, E) with 
nothing to suggest a filling defect. 

On subsequent days 50 per cent glucose was instilled into the catheter for 
purposes of attempted sclerosis. Blood sugar remained normal with the tubing 
clamped. It is doubtful, however, that enough glucose was instilled to accurately 
measure reabsorption. Indigo carmine injected intravenously did not appear 
from the tubing after several hours. Repeat retrograde pyelograms on the fifth 
day revealed no change in configuration of the previous deformity. The tube 
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remained within the cyst for five days without causing untoward subjective or 
objective findings of any type. Penicillin was inserted into the cyst and the 
tubing removed. The patient was discharged without symptoms. 

DISCUSSION 

The obvious-ad.vantage.of this technique in this case is that we have avoided 
major renal surgery in an elderly poor-risk patient. Another important advantage 
of this technique arises when one considers using aortography to differentiate 
tumor from cyst. Aortography is more difficult, dangerous, time-consuming and 
technical. The patient must be hospitalized and when the translumbar technique 
is utilized, general anesthesia is usually required. The technique described by 
Ainsworth and Vest is simple and is an office procedure. 

A third conceivable advantage concerns the possible utilization of this tech¬ 
nique to study the mechanism of formation, function and the reabsorptive 
capacity of renal cysts of various 13 ^ 68 . 

Attempts to sclerose the cyst in our subject have failed. It is likely that the 
multilocular nature of the cyst was responsible. The therapeutic value in un¬ 
complicated solitary renal cysts, however, has been proved by Dean. 

Several disadvantages, theoretic and real, have been described and should be 
briefly discussed. Several extreme views have been expressed relative to aspira¬ 
tion of renal tumors. Fish believes the danger of spreading tumor (or producing 
infection incidentally) is negligible. Dean described “no harm” in aspirating 150 
renal tumors. Recently Weyrauch, Wanless, Goebel and Scott have described 
their technique for formal renal biopsy in suspected tumors. They conclude that 
the “kidney may be incised safely without danger of spreading tumor cells.” It 
would therefore appear that aspiration is even less likely to seed tumor cells. 

Other investigators feel differently. Prather believes that “needle puncture 
should be reserved for the rare case in which surgery is indicated”. The pos¬ 
sibility of introducing infection or of starting hemorrhage is to be considered. 

There is a possibility of missing a rare intracystic tumor. Wheeler describes 
missing an hypernephrie c} r st b} r this technique. Because of persistence of pain 
after renal cyst aspiration, his patient was operated upon and an adenocarcinoma 
in the cyst wall and adjacent kidney was found. The use of contrast air and 
opaque films should prevent such experiences. 

SUMMARY AND CONCLUSIONS 

The procedure of aspirating renal cysts described by Dean, Fish and Wheeler 
and recently re-introduced and modified by Ainsworth and Vest has been dis¬ 
cussed. We have modified the procedure by introducing and leaving a potyethyl- 
ene tube within the cyst for diagnostic and therapeutic purposes. What ap¬ 
pears to be a multilocular renal cyst has been diagnosed in an elderty poor-risk 
patient, thereby avoiding surgery. If this is a multilocular cyst, it represents 
the thirty-second case described in the literature (Frazier) and the only one 
diagnosed without surgical intervention. Attempts at sclerosis of the cyst wall 
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failed. Theie appeals to be no definite untowaid effects fiom this pioceduie 
deseubed to date. Tlie technique is simple and useful. 

The author is indebted to Dr. Chailes J. Chene, chief of the Radiology 
Scmce foi helpful suggestions. 

Cnle Veterans Administration Hospital, Ctuelaiul, Ohio 
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RENAL DISPLACEMENT AND PYELOGRAPHIC DEFORMITY 
PRODUCED BY AMEBIC INFECTION OF THE LIVER 

DAVID GIVNER 

From the Medical Service Veterans Administration Hospital, Fort Benjamin Harrison, 

Indianapolis, Ind. 

Pyelographic deformity due to extrarenal disease is rare. A case of pyelographic 
deformity produced b 3 r an hepatic abscess has recently been described by Cop- 
pridge et al. for the first time. 1 

In this case, in addition to pyelographic deformity, there was a displacement 
of the right kidney and the right psoas muscle shadow was completely obliterated. 
The diagnosis of perinephric abscess was seriously considered. In so far as the 
presence of amebic liver abscess was thought to be most likely, the patient was 
given emetine therapy, which resulted in prompt improvement with subsequent 
restoration of the right kidney displacement and pyelographic deformity to 
normal. In view of the single case report and noteworthy differences stated above, 
it is felt this case merits addition to the literature. 

CASE REPORT 

R. M., a 32 year old white man, was admitted on April 13, 1949, to the Medical 
Service, Veterans Administration Hospital, Fort Benjamin Harrison, Indian¬ 
apolis, Indiana, with the chief complaints of weight loss, right abdominal pain 
intermittently, and weakness since October 1948, fever and extreme weakness 
for 6 to 7 weeks prior to admission. 

The patient stated he had pneumonia in the spring of 1948 from which he had 
an uneventful recovery with penicillin therapy. Following another attack of 
pneumonia in 1948, he continued to cough intermittently, became progressively 
weaker, and his weight decreased from 158 to 128 pounds. He experienced right 
abdominal pain from time to time, which was aggravated by coughing. Six to 
seven weeks prior to admission he became completely bedridden, had a con¬ 
tinuous frontal headache and attacks of chills and fever. SLx weeks prior to ad¬ 
mission to our hospital, he was hospitalized elsewhere for several days. Follow¬ 
ing x-rays of his abdomen, he was told his right kidney had “fallen down.” 
While stationed in the Philippines in World War II, he had attacks of diarrhea 
which the patient stated was common with his fellow soldiers. Examination of 
stools was made but the patient was not aware of the reuslts. He was not treated 
with airy amebacides. 

On physical examination, patient was found to be a chronically ill, white male, 
who appeared extremely pale and weak. Weight 124ty pounds, temperature 100F, 
pulse 80 per minute, blood pressure 118/68. Abnormal findings were essentially 
limited to the abdomen. Over the entire right abdomen, especially the right 

Accepted for publication November 9, 1952. 

Published with permission of the Chief Medical Director, Veterans Administration, who 
assumes no responsibility for the opinions expressed or the conclusions drawn by the author. 

1 Coppridge, W. H., Roberts, L. C. and Culp, D. A.: Pyelographic deformity produced 
by an hepatic abscess. J.A.M.A., 146: 107, 1951. 
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upper quadrant, the right flank and the right costovertebral angle, theie was 
tenderness to prcssuie. There was 3 plus spasticity over the right abdomen and 
right region posteriorly and lateially. The liver edge was not definitely palpable 
The spleen and kidneys weie not palpable. 

Initial blood count levealed 3,4-10,000 red blood cells, 10 5 gm. hemoglobin, 
9,500 white blood cells, neutrophils OS per cent, bands 2 per cent, lymphocytes 
20 per cent, eosinophils 1 per cent, monocytes 3 per cent. Urinalysis revealed 
2—1 white blood cells present per high power field. Seiologic tests for syphilis 
weie negative. Sedimentation rate 38 mm. pet hour. Total pioteiu 0 6 gm per 
100 cc, albumin 1.0 gm. per 100 ec, globulin 2.0 gm. per 100 ce. Stool examma- 



Fio. 1 .1, bilateral letiograde pyclogiain showing depression, rotation, displacement of 
right kidney to midlme with deformity and feathery appearance of calyces. B, normal right 
retiograde pyelogiam following treatment for amebic infection of liver. Abnormalities 
present prioi to therapy arc absent. Some barium present from gastio intestinal study. 

tions weie negative for parasites, including ameba. PSP test was, within normal 
limits. Cephalin flocculation and thymol turbidity weie negative. Initial chest 
x-ray revealed questionable elevation of the right diaphragm. Fiat film of the 
abdomen levealed depiession and obliteration of the right psoas muscle. The left 
retrograde pyelogram was normal. The right pyelogram showed depiession, 
rotation, some displacement of the kidney to the midline with deformity and 
feathery appearances of the calyces (fig. 1, A). The gallbladder was not visual¬ 
ized on cholecystogvaphic studies. Upper gastro-intestinal series was normal. 
During the course of the latter study some restriction in movement of the right 
diaphragm wms noted. Barium enema revealed no evidence of any lesion of the 
laige bowel or terminal ileum. 

On admission, the tentative diagnosis was hepatic abscess and right peri- 
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nephric abscess. Five days after admission, the liver edge was palpable two fin¬ 
gers breadth below the right costal margin. Perirenal aspiration was negative. 
He continued to have a daily fever of 100 to 101. It was felt, if patient did not 
improve following emetine therapy, that an exploratory laparotomy should be 
performed. Emetine therapy was instituted 32 mg., t.i.d. for 10 days. Five days 
later, he was started on diodoquin .8 gm., t.i.d. for 10 days. Forty-eight hours 
after receiving emetine therapy he became afebrile, appetite improved greatly, 
abnormal physical findings over the right side of the abdomen, the right flank 
and the right costovertebral angle diminished considerably. Stool examinations 
continued negative for parasites. Another course of diodoquin therapy was 
started, 20 days after the first course was completed. His general condition had 
improved to such an extent that he was given a leave of absence. lie returned to 
the hospital six days later, stating that pain had developed in the right upper 
abdomen, accompanied by" chills, fever and nausea. His temperature was 101.6F, 
pulse 112 per minute, and there was 3 plus percussion tenderness over the liver, 
but the liver edge was not definitely palpable. He was started on another course 
of emetine therapy. Thirty-six hours later, his temperature was normal, and 
abnormal physical findings were practical^ nil. He continued afebrile and asymp¬ 
tomatic. His blood count returned to normal. A sample of blood which was 
submitted to the Army Medical Center, Washington, D. C., on May 23, 1949, 
was reported as showing a 3 plus complement-fixation test for amebiasis. A 
follow-up chest x-ray, another gallbladder series, and a right retrograde pyelo- 
gram (fig. 1, B) during convalescence revealed no abnormalities. Prior to dis¬ 
charge, patient stated he felt he could do a full day’s work for the first time since 
October 194S. 


COMMENT 

A 27 year old white man, presented symptoms and findings compatible with 
the diagnosis of perinephric abscess or amebic infection of the liver. A flat film 
of the abdomen and pyelographic studies pointed to intrinsic or extrinsic renal 
disease. Liver became progressively larger. Following emetine and diodoquin 
therapy, patient became well. Pyelographic studies made during convalescence 
failed to reveal any abnormalities noted in the right kidney prior to therapy. 
In all probability, the abnormalities noted in the right kidney were caused by 
an amebic abscess of the liver rather than amebic hepatitis. However, the patient 
responded to medical therapy and exploratory laparotomy was not necessary. 
This case may bear out Klatskin’s contention that amebic abscess of the liver 
can be cured completely by emetine without aspiration or surgical intervention. 2 
Amebic infection of the liver should be considered in the differential diagnoses 
of displacement and pyelographic deformities of the right kidney. 

- Klatskin, G.: Amebiasis of the liver, classification, diagnosis, treatment. Ann. Int. 
Med., 25: 601-031, 1946. 
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PROTRACTED URINARY TRACT SYMPTOMS DUE TO 
PARAMETRIAL CYST 

JOSEPH A LVZAHUS 

Mis L P, aged ol, a childless housewife, filst consultation Maich 25, 1938, 
complained of pain m the light loin, liicieased duunal and noetuiiial uimary 
frequency, buining on urination and occasional uigency, o\ei a peuod of 3 
months 

Duiing the pievious 7 years she had been treated foi lepeated attacks of light 
pyelitis Fomteen years piewouxly both tubes and left o\aiy were iemoved 
because of “inflammation ” 

She suffeied attaiks of fe\ei and chills for 7 yeais and light loin pam She had 
been subjected to many cjstoscopic examinations and treatments Foi the past 
3 months she had been obliged to void eveiy horn or two during the daj and 
once oi twice at night Uiination duiing this time was painful, and mine at times 
was sangtiinous Pain m the light lorn was aggiavated and occasionally the pa¬ 
tient had seveie colic with pain radiating fiom loin to giom Owing to piolonged 
siege of illness, she became extiemely neivous, irritable and lost consideiable 
weight 

A complete uiologic examination disclosed model ate degiee of ptosis of the 
tight kidney (with acute angulation of the meteropelvic junctuie) and slight 
right costoxeitebial tenderness, but was otheiuise negative 

Physical examination, sa\e foi right costoveitebial tenderness and a palpable 
light kidney, showed no abnoimahties 

On May 0, 1938 an Albanan right neplnopexy and uieterolysis was accom¬ 
plished Following an uneventful convalescence she was discharged from the 
hospital on the thuteenth day alter opeiation 

The patient letumed foi examination May 17, 1942, approximately 4 years 
aftei nephiopexy, stating that she again expenenced pam in the light lorn with 
incieased uimary fiequency and dysuna A uiologic examination now r showed 
the kidneys in good position Specimens of urine from the bladdei and both 
kidneys weie negative and the cultuies stenle Blood chemistry showed normal 
figuies 

On physical examination a systolic apical murmui was found with moderate 
enlaigement of the heart to the left Blood piessure leading was 140/90 as com¬ 
pared to 120/80 at the time of the fiist exammation Right costoveitebial ten¬ 
derness was still piesent Vaginal and rectal examinations were negative Uie- 
teropyelogiaplnc studies, exuetory and retiogiade, disclosed no abiioimalities 

On Apnl 30, 1943 the patient returned still complaining of pam in the light 
loin, liicieased urinary fiequency and attacks which simulated biliary colic 

Physical exammation was essentially similai to that of the previous yeni, 
except that now the hvei edge was felt two fingers’ bieadth below the costal 
arch, and tenderness was elicited over the gallbladdei A Graham-Cole exami¬ 
nation showed a poorly visualized gallbladdei shadow with suggestive mottling 
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On the assumption that the pain in the loin was in some way related to a 
diseased gallbladder, an abdominal exploration and cholecystectomy were car¬ 
ried out on May 6, 1943. The gallbladder was found thickened and presented 
pericholecystic adhesions, but there were no stones. No other abnormal condi¬ 
tion was discovered in the abdomen. Following a normal convalescence the 
patient was discharged from the hospital on the fourteenth postsurgical day. 

The patient was not seen during the next 5 years. On November IS, 1948, she 
returned complaining of pain in the right flank, without increase in urinary fre¬ 
quency or dysuria. A thorough urologic examination again showed no abnor¬ 
malities except in the blood chemistry figures which disclosed an elevation of 
urea nitrogen and reduction of urea clearance and phenolsulfonphthalein. Care¬ 
ful pelvic and rectal examinations were negative. 


BLOOD CHEMISTRY 

MAY 20, 1942 

NOV. 19, 194S 

Creatinine 

i 

1.0 mg./lGO cc 

1.85 mg./100 cc 

Urea nitrogen 

12.0 mg./lOO cc 

16.9 mg./lOO cc 

Uric acid 

2.6 mg./100 cc 

1.3 mg./lOO cc 

Urea clearance 

100.2% 

6S.0% 

TWO HOUR PSP 

MAY 20, 1942 

NOV. 19, 194S 

Total 

59% 

45.5% 


Because of the persistence of pain in the right hypogastrium and loin, and 
history of postprandial belching, a complete study of the gastro-intestinal tract 
was carried out, with negative results. 

On July 14, 1950 the patient returned and stated that following a course of 
aureomycin she had complete relief of symptoms for 5 months, after which the 
pain in the right loin radiating to the groin recurred. Two weeks previously she 
noticed that her urine was apparently purulent; there was greatly increased 
urinary frequency and dysuria. These signs and symptoms persisted for 10 hours. 
There was no fever. Urinalysis and right retrograde pyelogram were negative. 
Culture of urine was sterile. 

One month later the patient returned, stating that she awakened during the 
previous night with an attack of increased urinary frequency and ‘‘burning. 5 ’ 
The mine appeared turbid. These symptoms and signs persisted for 2 days. 
She was well for 1 week, when she was again awakened during the night, but this 
time with a severe pain in the right loin. Urination was again frequent and 
painful. There has been no abatement of symptoms. 

A right ureteropyelogram showed an acute angulation in the upper third and 
a moderate degree of ectasia of the middle third, of the ureter, and a second 
angulation opposite the sacral wing. The urine obtained from the kidney con¬ 
tained an occasional leukocyte, and was loaded with erythrocytes. E. coli was 
recovered from the bladder and right kidney urine. 

In view of the normal pyelogram it was assumed that there was a small di¬ 
verticulum of the lower end of the ureter which may have been previously over- 
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looked because of possible closure of its neck Repeated uieteiogiams, howevei, 
failed to ion film this suspicion The patient by now had icached a stage wlieie 
she insisted that something radical be done to leheve hei suffering which had 
become unbeatable Since it had been established that the left kidney was func¬ 
tionally efficient in maintaining life, it was decided to peifoim a caieful exploia 
tion of the light kidney and entire metei, and that if nothing definite could be 
found to iccount for the symptoms, a complete nephio-uieteiectomy was to be 
earned out 



Tig 1 Schematic drawing showing relationship of retiopcntonell c>st to bladder md 
lower ureter and posterior pariet d peritoneum 

Opeiation (November 21, 1930) The kidney, which was exposed through an 
eight inch light Alban an incision thiough the pievious seal, was found fiimly 
adheient to the stiuctuies of the lenal fossa and diaphiagm, making it impos 
sible to mobilize it along with its capsule A stibcapsulai renal exposuie was 
theiefoie earned out and on caieful inspection no abnoimalities weie found in 
the kidnej itself The uretei, which was small, showed a thickened wall and 
acute kink at the junction between the uppei and middle thud caused by adhe 
sions anchoimg it to the quadiatus lumborum Aftei mobilizing the uretei down 
into the pelvis, no diverticulum was found A typical subtapsulai nephiectomy 
was effected, including a part of the upper uretei 

Following closuie of the lumbal wound ovei appropnate diainage, the le 
manung part of the uietei was exposed extiapeutoneally thiough a six inch 
Gibson incision In Racing the uieter down to the bladdei, a cystic tumoi was 
seen deep in the pelvis contiguous with the juxtavesical part of the uietei, and 
attached to the vesical wall adjacent to the uieteral aiea It was assumed, at 
first, that the tumor was mtiapeiitoneal and piobably an ovaiian cyst After 
caieful exposuie the cyst was found to approximate the size of a tangerine and 
piesented two flattened whitish plaques on its uppermost surface, to some ex 
tent lesemblmg ovanan tissue Because of the assumption that it was an ovarian 
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cyst, the peritoneum was widely opened and the abdomen and pelvis thoroughly 
explored, but no tumor was found. Re-examination of the growth showed it to 
be retroperitoneal and attached to the posterior parietal peritoneum by dense 
adhesions. See figure 1. 

After tracing the ureter to the bladder, the tumor was completely mobilized 
from its bed by blunt dissection and removed. Following this the ureter was 
doubly ligated at its attachment to the bladder where it was severed with a 
carbolized knife. A rubber dam and tube were placed into the depth of the wound 
which was closed in layers. 

Following a completely uneventful convalescence the patient was discharged 
December 4, 1950. There has been no recurrence of symptoms to date. 



Fig. 2. Showing densely fibrous cyst wall and glands and some cysts. A few small cysts 
show rudimentary papillomatous excrescences. 

The gross specimen consisted of a well-encapsulated cyst measuring 8.5 by 7 
by 7 cm., the size of a peach. The lumen contained pale, water-clear, thin fluid. 
The internal lining was smooth. In places it was corrugated and contained 
ridges which gave a multiloculated aspect. The external well-encapsulated sur¬ 
face was smooth and in some sites rough. In one area there was a dime-sized 
plaque which was well encapsulated and adherent to the external surface. It 
measured 0.5 cm. to 1 cm. in thickness, and consisted of firm, fibrotic tissue of 
cartilagenous consistency. 

Microscopic: The wall of the large cyst was lined by a single layer of flattened 
cuboidal cells with regular basally situated nuclei and peripheral pale cyto¬ 
plasm. The wall was densely fibrous and in various areas contained small glands, 
cystic glands and cysts, lined by regular columnar cells with regular nuclei. 
These were more numerous at site of solid plaque noted on external surface of 
cyst. The latter plaque consisted of densely fibrous stroma which, in areas, had 
rudimentary papillomatous cysts lined by regular cuboidal cells. Diagnosis: The 
presumptive diagnoses were a) well-encapsulated benign serous cyst; b) encap¬ 
sulated plaque of fibrocystadenomatous tissue forms part of the outer wall at 
one site; c) the tissue is probably of ovarian origin. See figure 2. 
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COMXILN r 

The most common extunsic conditions inducing umuiy tract symptoms in 
women may pci haps be dassihed succinctly as arising m the a) uterus and ad¬ 
nexa, b) gastio intestinal trait, c) ccntial nenous sjstcm, and 1) endocrine 
glands 

Utcrui, and adnexa Utcime hbioids, malpositions and adnexal nnohement, 
such as neoplasms nnoh nig the oxaries or tubes, not infrequently cause uimaij 
tiact sjmptoms Ihese may be occasioned lij nutation of the blnddei wall 
tluough spieadmg infection fiom an adjacent salpingitis m fiom leiluted xesical 
capacity caused by compression from an adjacent uteiine oi oaarian tumoi 
Admittedly, nianj patients with uterine 01 adnexal abnoimahties line no un- 
inty tract symptoms Befoie tonduding that an obuoiis extiaxesical pehic 
lesion is solely responsible for urmniy symptoms, it is ada isablo to make a laieful 
mologic examination Only after excluding the urinary tract as the seat of patho 
logic changes, may one come to a decision that the symptoms aic caused by 
disease of a woman’s gencratne oigans If the uiinary tiact is also found m- 
\ohed, the diagnosis is better withheld until the pathologic* pioeess in the uii- 
naiy tract is eliminated as a caus.il factoi 
Castro intestinal tract Urologists aie well awaie of the frequency of urinaij 
symptoms lesultnig from pathologic changes m xanous pirts of the intestinal 
tiact It is common experience to find an anal hssme oi a painful hemouhoid 
causing muetxed uiinaiy fiequency, urgency, and at times, tioublesome dysum 
Ihe most common lesions situated high m the colon likely to cause uunary tract 
sjmptoms aie 1) cancer of the tectum, 2) cancel of the sigmoid adherent to 
the uunary bladdei ,3) dnerticulitis of the sigmoid adhcient, oi in juxtaposition, 
to the bladdei, 4) pelwc abscess, usually of appendiceal ongin, and 5) letiocohc 
appendicitis m close pioxinnty to the metei 
Hcctal cancer frequently induces symptoms referable to the urogenital tiact, 
among which incieased minaij' frequency is piohably the most common In 
patients with early lesions, mologic symptoms occasionally picdommate to the 
exclusion of those leferable to the icctum It is because of this that the molo 
gist, m ordei to avoid making serious diagnostic criois, must make seaichmg 
inqunies, paiticulaily m regaid to changes m bowel habit, and the passage of 
blood and mucus m the stools Because the majouty of lectal cancels aie situ 
ated low, they usually can be detected on eaieful digital examination I usually 
place the patient supine, with the knees flexed and diawn tow aid the chin The 
lubneated gloxed finger is gently introduced into the lectum, the patient re¬ 
quested to stlam, and the tip of the fingei swung aiound the circumfeience of 
the rectal wall A sigmoidoscopic examination follows and biopsies are taken of 
any suggestn e lesions 

Dunng the course of a cystoscopic examination a localised aiea of ledness oi 
bullous edema of the bladder wall maj* be found, usually on the posterior wall 
or vault Ihis is suggestne of an extravesical lesion adheient to the bladdei wall 
and uanants fmthet studies to lule out one m the lower gastio intestinal tiact 
Cancels of the sigmoid may also cause uunary symptoms, especially when 
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they are contiguous to the bladder. Careful interrogation of the patient regard¬ 
ing changes in bowel habit or stool characteristics may be indicative of serious 
pathologic bowel changes. Data thus obtained, regardless of their inconclusive¬ 
ness, warrant a careful sigmoidoscopic examination followed by a contrast 
barium enema roentgenologic study. 

Perhaps one of the most frequent lesions of the colon associated with urinary 
symptoms is diverticulitis of the sigmoid, because of the tendency of the affected 
loop to adhere to an adjacent viscus, especially to the urinary bladder. In well 
advanced conditions little difficulty should be found in localizing the seat of 
pathologic change because the symptoms are predominantly characteristic of 
some intestinal disorder. However, in patients with less advanced changes, 
vesical irritability often overshadows ail other symptoms, and may lead to er¬ 
rors in diagnosis. Patients with acute diverticulitis are usually obese and give 
a history of longstanding constipation and pain usually confined to the left 
lower abdominal quadrant. During an acute episode, fever, leukocytosis and 
exquisite tenderness with possible rebound over the left lower rectus muscle, 
are usually present. The presence of a tender mass in the left iliac fossa is not 
unusual. Sigmoidoscopy supplemented by a barium enema roentgenographic 
examination may prove sufficient to establish the final diagnosis. 

Pelvic abscesses are extremely prone to cause urinary symptoms. There 
should be little difficulty in making a correct diagnosis in acute conditions; 
however, when old, well-encapsulated abscesses are present there may be great 
bafflement. A careful digital rectal examination is obviously of great importance 
in recognizing this condition. Careful questioning may elicit a history suggestive 
of previous attacks of appendicitis. It is my confirmed opinion that patients who 
complain of urinary symptoms and reveal a pelvic mass on digital rectal exami¬ 
nation should be given the advantage of an exploratory laparotomy. 

Urinary tract symptoms may be present with retrocolic appendicitis because 
of the close proximity of the inflamed appendix to the ureter. In these examples 
the appendix is usually found acutely or subacutely inflamed with the inflamma¬ 
tory process spreading to the ureter and causing peri-ureteritis or ureteritis. 
Vesical irritability is probably caused by involvement of the ureteral nerve 
plexus by inflammatory reaction. In acute conditions percussion tenderness over 
the right loin can usually be elicited. An elevation of temperature and a 
number of leukocytes are often present. Passage of a ureteral catheter may dis¬ 
close a narrowing or obstruction in the ureter where it comes in contact with 
the appendix. A specimen of urine obtained from the renal pelvis may show an 
absence of cellular elements, while urine obtained from the lower segment of 
ureter may show red or white blood cells or both. A roentgenogram taken after 
passing an opaque ureteral catheter to the right renal pelvis and after the ad¬ 
ministration of a barium enema may occasionally outline the appendix and its 
position in relation to the adjacent ureter. Appendicectomy is a justifiable pro¬ 
cedure in doubtful conditions. 

Neurogenic disturbances. Psychic or neurogenic disorders frequently lead to 
urinary tract symptoms, especially increased frequency. Although hysterical 
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01 neuiotic women me pionc to complain of bladdei notability, it must be 
lemembeied that these patients may, in reality, be suffenng fiom organic 
changes m the neivous sjstem Without enteimg into a detailed discussion con¬ 
cerning the various bram or spinal cold diseases that may cause urinaiy tract 
symptoms, a few of the moie common conditions aie tumoi of the coid, usually 
situated m the aiea of the cauda equina, multiple scleiosis, as well as other 
varieties of degenerative lesions of the coid In fact, any disoider of the cetebio- 
spmal system may occasion an atonic bladdei, lesultant from irnpiHied innerva¬ 
tion of the detiusoi muscle with subsequent urinary incontinence or oveiflow 
The patient usually describes this as uiinary frequency Reduced vesical ca¬ 
pacity in those with contiacted bladders lesultmg from hypeitiophy of the 
vesical detrusoi may occur m a vauety of diseases of the cential nervous sys 
tem, and cause nicieased lummy frequency, urgency 01 stranguiy A urologic 
examination should always include cjstomctiy .u> well .is the standaid neuio- 
logic tests, such as pupillary leflex, knee jerks, Romberg and Babmski tests, 
and an attempt to elicit ev idence of saddle anesthesia 
Increased uunaiy fiequency often associated with tenesmus and dysuna may 
occur m women, who, as a result of some sexual disoider, find apparent relief 
in the practice of frequent emptymg of the bladder Failure to recognize this 
underlying condition leads to failure m alleviating symptoms by customaiy 
theiapy The urologist, usually consulted first, should be aware of the under¬ 
lying maladjustment and confirm it by tactful mteiiogatiou The causes of un 
nary disturbance maybe leiated to clnoiuc passive congestion of the u'teius and 
adnexa which affects the bladder by pressuie and irritation, or it may be en¬ 
tirely attributable to psychogenic influence 
Endocrine The lelationship between the endocrine glands and water balance 
as it appertains to urogenital problems is a subject too complex fol cursoiy dis¬ 
cussion Suffice it to state that the panel eas, ovanes, pituitary and adienal 
glands are the organs most frequently mv olved Diabetes melhtus, for example, 
gives rise to polydypsia, polyuria and increased urmaiy fiequency, and enors 
in diffeiential diagnosis should not be made 
Diabetes insipidus, on the othei hand, is fiequently oveilooked Here the 
fundamental defect is a failure of the normal physiologic control over the ab- 
soiptive function of the epithelium of the convoluted tubules This contiol is 
the antidiuretic hoimone elaboiated by the pars nervosa of the postenor pitui¬ 
tary The polyuria is primary w hile the polydypsia is secondary and compensa 
toiy To avoid errors m diagnosing, the patient is lequested to collect a speci¬ 
men of urine m the morning aftei abstention from fluids following suppei If 
the specific gravity is 1 OOG or low er, the diagnosis is certain Diabetes insipidus 
can be ruled out if the specific gravity is 1 010 or over 

In adrenal cortical insufficiency there occui a) increased loss of sodium and 
chlondes m the plasma owing to an nicieased loss of these ions W the urine, 
b) decreased output of potassium m the urine leading to a coi responding leten- 
tion of this ion in the serum, c) elevation m the hematocrit occasioned by de¬ 
creased plasma volume resulting from a loss of plasma fluids, d) in n iease in the 
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plasma protein concentration; e) increased oxygen concentration of the blood, 
and f) impairment of renal function consequent upon decrease in the renal 
blood flow and followed by a rise in blood nitrogens. Urinary frequency results 
from impaired renal function. 

SUMMARY AND CONCLUSIONS 

The problem of urinary tract symptoms in women caused by extrinsic lesions 
is discussed. The causes are those pertaining to a) uterus and adnexa; b) gastro¬ 
intestinal tract; c) central nervous system, and d) endocrine glands. 

An unusual case is described of longstanding urinary tract symptoms caused 
by a parametrial cyst, undetected on frequently repeated examinations, but 
which, during surgery, was found attached to the lower end of the ureter and 
bladder. 

875 Park Are., New York 21, N. Y. 
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CYSTITIS EMPHYSEMA! OS \ CASE REPORT 

L D iVHELLLR 

I Tom the Department of Urology, Iloyal Prince At fieri hospital, Sydney, l astral la 

Cjstitis cmphixemitosu winch is Lharacteiucd bj gas pioduction m the 
bladdei wall (usually due to bacteiial actiutj) is an uncommon entit) The 
present icpoit conreins its otcmrence in a debilitated man with chtonic leten- 
tion of mine in whom the diagnosis was made by routine plain tadtogiaphy of 
the urinary tract 

t VSl. Ill POUT 

A man aged GO was fust seen on N’ovembei 13, 1931 when he gate a histoqv 
of inueasnigfrequency of nnctuntion and decieasing foite m the uimaiy stieam 
oier the piecedingb months 'lhetc had been no hematinia but theie had been 
maiktd loss of weight o\ei the peuod m question lie also had a tough which 
he attnbuted to pulmonan sihtosis associated with bis pieitotts occupation as 
a coal minei 

He was a full old man and on e\ammation an insensitive distended bladdei 
reaching aboie the umbilicus was found, with, pel lectum, an adenomatous 
piostate with giade l icctal bulge A pionsional inological diagnosis of benign 
piostatic lijpeitrophy with chronic letention of unite was made It was thought 
that the loss of weight w is due to some nou-urological cause, possibly gastnc 
carcinoma 

No mstnimentation was done at tins stage not h id theie been any instrumen¬ 
tation pi 101 to his admission to hospital 
On Xoiembei U minaljsis showed albumin 1 plus, sugai ml, with a feu 
clumps of pus cells and occasional eiythroi} tes on micioscopy Cultuie letuined 
B coh Hemoglobin was 9 5 grn per cent, cij thiocy(c.s 3,3-10,000 and leuko¬ 
cytes 12,700 pei cu mm , with neutiophils 91 pci cent, lymphocytes b per cent, 
monoejtes 3 per cent The blood Wasseimann and Kline tests weie negative 
X lay of the chest showed dullness at the bases “paitly due to fluid but theie 
is some undei lying lung pathology ” 

On Xovembei 16 a flat skiagiam showed a mathedly distended bhddei 
whose wall was infiltrated with interstitial gas (fig 1) A subsequent scieenmg 
of the bladdei with the patient eiecl showed a fluid level in the bladdei 
At this stage cystitis emphysematosa was consideicd to be the piobable ex¬ 
planation of the gas shadows and fmthei uunalysis (November 20) showed 
small clumps of pus cells and 0-1 erythioeytes pei high diy field On aeiobic 
cultuie a B coh was grown m piofuse amount and identified by the fermenta 
tions No othei oigamsm was isolated m aerobic oi anaeiobic cultures 
On November 22 the first mstnimentation took place m Older to collect a 
sample of gas fiom the gas bubble in the bladdei foi analysis The following 
technique was used The patient voided and the urine was used to fill the lumen 
Accepted for publication December 10, 1952 
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of a urethral catheter which now contained a column of fluid. The external end 
of the catheter was connected to a 3 way tap whose sidepiece was in turn con¬ 
nected to a tonometer. When the gas bubble had been tapped and gas was seen 
to flow out through the apparatus a sample was drawn into the tonometer 
vacuum. Analysis of the gas showed: CO 2 , 6%; 0>, 4%; N 2 , 90%. 

After taking this sample the urethral catheter was withdrawn but acute re¬ 
tention of urine developed soon afterward and the patient was treated with an 
inlying urethral catheter, a mixed sulfonamide preparation by mouth (1 gm. 
thrice daily) and flavine bladder-washes. 



Fig 1 


On November 26 cystoscopy was carried out under intravenous anesthesia. A 
moderate obstructing prostate was noted and the bladder wall showed marked 
coarse trabeculations. There was little evidence of cystitis and no hemorrhages, 
but multiple submucosal air vesicles were seen, varying in size up to approxi¬ 
mately 0.75 cm., arranged singly or in clumps and rows. The appearance was 
very similar to that seen in the visceral pleura in cases of interstitial emphysema, 
or as Antoine 1 picturesquely states, like “a mercury-injection-preparation of 
lymphvessels” (ein Quecksilberinjektionspraparat von Lymphgefaben). 

A further cystoscopy on November 29 (16 days after admission) showed that 
the lesions had almost completely disappeared, a few vesicles only remaining. 

1 Antoine, T • Zur Ivlinik der Cystitis emphysematosa Zentialbl f Gynak , 38: 2230- 
2235, 1934. 
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An excietoiy uiogiam showed a noimal uppei unnaiy tract and furthei chest 
iadiogiaphy lesulted m a diagnosis of pnmaiy caicmoma of the lung A chole- 
cystogiam and baintm meal weie negatne 

On December 12 the patient was transfused with 1 liter of blood so that on 
Decembei 15 the hemoglobin \alue was 12 5 gm pel cent 
On December 17 a transuiethial resection of the prostate was peifoimed, 
the piostatic tissue showing benign hyperplasia only U the resection it was 
noted that the bladdei wall was quite fiee of air xesicles On Decembei 23 the 
lesidual uime measured J-> ounce and the patient subsequently had a satis 
factory miliary function 

On lanumj 14, 1952 a glucose toleiance test was peiformed with the follow¬ 
ing noimal lesults Defoie glucose, 29 mg per cent, 3-2 hour 141 mg per cent, 
1 houi, ICS mg pei cent, 1 Y> hours 121 mg per cent, 2 honis, 141 mg pel cent 
Theie was no glycosuria at any time duung the patient’s hospitalization 
The patient’s tempeiatuie was 100F on admission and on the day aftei ad¬ 
mission but apart fiom a use to 101F the day following tiansuictlual lesection 
he w as afebrile 

On January 19 the patient was noted to ha\e become \eiy weak and bienth 
less while at rest ill bed and progressnely lost weight and died on Fcbiuaiy 22, 
1952, a little over 3 months after admission 
Autopsy (Dr V J McGovern) showed a carcinoma ausing from the bionchus 
supplying the left lower lobe and also numerous miliary tubercles in the lungs 
Hie kidneys were macroscopically normal The bladder contained a good deal 
of purulent uime and a fibiinopmulent exudate m the mucosa, beneath this, for 
the most pait, the mucosa was injected and m places ulceiated The trabeculae 
in the postenoi portion of the bladdei weie prominent The piostate “had been 
subjected to tiansuictlual lesection ” Microscopically the lung showed an 
aplastic caicmoma and in addition mihaiy tubeiculosis Nodules thioughout 
the lungs and pleurae weie acute tuberculous lesions The h\ei showed a small 
caseating tuberculous focus, the kidneys some focal mteistitial nephritis, and 
the bladdei a very mild mflammatoiy mfiltiation of the bladdei submucosa, 
most of the suiface epithelium having been shed The colon showed diveiticulo- 
sis The autopsy diagnosis was 1) carcinoma of lung with metastases, 2) miliary 
tubeiculosis, 3) benign hypeiplasia of piostate, 4) cjstitis, 5) diverticulosis cob 

previous casts 

Accoiding to Antoine,’ cystitis emphysematosa was fiist described as a post- 
moitem finding by Eisenlohi in 1888 and (if Lautenschlagei’s report of 1911 is 
excluded, diagnosis accoidmg to Ravich and Ixatzen 2 not having been ceitamly 
made antemoitem) it was not until 1932 that the lesion was fiist diagnosed 
during life by Ravich and Ixatzen’ at cystotomy Twelve other cases diagnosed 
during life have been lepoited since then These cases aie summarized m table 1 

2 Ravich, A and Ixatzen, P Cjstitis emphysematosa Review of the literature with 
report of an authentic case terminating in recovery J A M A , 93 1256-1259, 1932 
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DISCUSSION' 

The pioblem of the telation&lup between cystitis emphysematosa and gas 
cysts of the intestine, colpitis emphysematosa and emphysematous cholecystitis 
is a faciiiatmg one 

Gas cysts of the intestine occur commonly in pigs that have been fed a diet 
mainly consisting of polished nee and in humans m association with peptic 
ulcei wheie the diet may have a low protein value (King' 3 ) The etiology of 
colpitis emphysematosa is not explained (Bendei and Jeffconte 11 ) 1101 is that of 
emphysematous cholecystitis (Friedman, Auiehus and Rigid 15 ) 

The emphysematous bladdci lesions may be associated either with Cl welclui 
which may (Redewell’s 3 “Class 1”) oi may not (Antoine, 1 Lo\m 5 ) be fatal, 01 
more commonly aie associated with cohfoim infection (colifoims do, of course, 
pioduce gas in a suitable substrate) and the patient may, or may not, be diabetic 
In the diabetic the uimaiy and tissue sugar is the obvious souice of the gas but 
m the non diabetic patient the noimal tissue sugar aml/oi tissue, or uimaiy 
piotem or e\travasated blood must be legarded us the substiate (Antoine 1 ) 

The figuie foi the CO. (0 per cent) m the present case can only be explained 
by lemembeimg that the gas m the bubble m the bladdei appioaches an equi- 
libiium with noimal tissue gases in solution 
Them was little, if any, generalized cystitis piescnt m this patient so this 
present case would be tegaided by Redevvell 3 as a case of “cystitis pneumatosis 
cystica” oi cystitis emphysematosa class 4 
The couise of the lesion itself m this case and m the othci cases repotted in 
the living is essentially benign and of shoit duiation, baldly a “disease” per se 

summ via 

A case of cystitis emphysematosa occumng in a debilitated non diabetic male 
aged 1)6 and associated with cohform infection is icpoited 


1934 Rede "ill, ^ ^ Cystitis cystici empliysematosi Urol A Cutan Itcv 38 537-513, 

) Burrell, N L Cystitis empliysematosa Case report md review of the literature 
I Urol 36 690-693, 1030 

‘ Levm, H A Gas cysts of utinary bladder J Urol 39 45 52 1938 
Luild H G , /angale, F G and O’Dowd, J A Cystitis emphysematosa Report of a 
CaS 7 e iv°n! 1 ^ c >stoscopy and followed by recovery J Urol 42 GS4-6SS, 1939 

Wilhelm S F Cystitis emphy sent itosa treated with sulf lmlamide N Y State J 
Med 39 2054 2056 1939 

‘Mtrquxrdt. C U Cystitis emphysematosa Urol A Cutan Rev 44 295 296 1940 
Burns R X Cystitis emphysematosa a case report J Urol 49 SOS 814 1943 

10 Orthmay er, M Cystitis empliy sematosa with a lepoit of the twelfth human case 
diagnosed at cystoscopy J Urol 60 757-762 1948 

11 Teasley.G H Cystitis emphysematosa Cisc report with a leview of the literiture 
J Urol 62 48 51, 1949 

11 Maurer, T E Lich, R and Buidon, S Cystitis emphysematosa a repoit of the 
fourteenth human cise diagnosed at cystoscopy 0rol & Cutan Rev , 53 530-531, 1949 

13 Iving, E S J G is cysts of the intestine Aus NT Z J Suig , 20 25 32 1950 

11 Bendei, S and Jeffcoate, T M A Vaginitis emphysematosa J Obst Gynaec Brit 
Empire, 57. 432-436 1950 

15 Fuedman J , Aurelius, J R and Rigler L G Emphysematous cholecystitis Am J 
Roentgenol «SL Rad Theiapv 62 814 822, 1949 
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The diagnosis was made by a routine urinary tract skiagram which showed 
characteristic gas shadows in the bladder wall. 

The lesion itself (in this as in most other reported cases) was transitory and 
benign. 

My thanks are due to Dr. M. S. S. Earlam, Honorary Urologist, Royal Prince 
Alfred Hospital, Sydney for permission to publish this case report and to Pro¬ 
fessor F. S. Cotton, Professor of Physiology, the University of Sydney, for the 
gas analysis. 

Royal Prince Alfred Hospital, Sydney, N.S.W. Australia 
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POSTOPERATIVE URINARY INCONTINENCE, A REVISED 
CONCEPT OF THE EXTERNAL SPHINCTER 1 

> JAMLS S ELLIOT 

from the Division 0/ Urology, Department of Surgery, Stanford Unnersity 
School Of Medicine , San rianctsco, Calif 

This paper piesents a revised concept of the external sphinctei as ail initial 
step in investigating the causes and lational collection of postopeiative urinary 
incontinence See figuies 1 -G 

In current concept, the striated musculatme of the methia lying within the 
tuangular ligament is assumed to constitute the external uietlnal sphincter 
Injury to this muscle is commonly legaided as the factor responsible foi the 
production of urinary incontinence The external sphincter is geneially considered 
to be entirely voluntary, and inability to maintain continence is fiequently as- 
cnbed to the patient’s unwillingness to exert conscious effort to hold his mine 

In contrast to the foiegoing concept, theie is good reason to beliexe and much 
evidence to show that uimaiy continence is pnmauly an unconscious 01 nivolun- 
taiy act dependent upon the efficient activity of the smooth muscle and connect¬ 
ive tissue about the uiethra, and that the striated muscle is only an accessory 
The basis for this leviscd concept is contained m observations on the nature of 
micturition 111 normal individuals, 111 those with disease of the spinal cold, on 
certain anatomic relationships of the male uretlua, and on observations of 
patients who have undeigone piostatectomy 

The role of smooth muscle 111 maintaining continence is suggested by the in¬ 
voluntary aspects of micturition It is known that most individuals aie unawaie 
of then bladder until it contains about 250 cc of urine 01 111 some instances, 
more Dui mg the period of filling no effoit is needed to maintain continence 
Except when theie is an extremely uigent desire to void, neithei the normal 
individual nor the usual post-pi ostatectomy patient needs to consciously con¬ 
tract Ins perineal muscles to avoid losing urine Conscious effort is impossible 
during sleep Infants too young for voluntary contiol aie yet not incontinent 
Some individuals with atiophy of all the striated muscles of the peimeum due 
to mjuiy to the spinal cord 01 cauda equina void leflexly without incontinence 
Much of the above has been demolish ated experimentally on live human sub¬ 
jects by Denny-Brown and Robertson In addition, they have shown that willed 
mictuntion and cessation of voiding depend primarily upon the leflex and re- 
cipiocal activity of the detiusor and uiethral musculature Conti action of the 
stunted uiethral muscle is vigoious, but capable of only briefly sustained ac¬ 
tivity Fiom their expeiiments, they concluded that it served as an accessory 
only and as such was analogous to the external anal sphincter, which has been 
shown by Gaston to be capable of vigorous voluntaiy contraction lasting only 
a few' seconds 

1 Head at, annual meeting, Western Section, American Urological Association, Paso 
dena, Calif , May 21, 1952 
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Fig. 2. Low power photomicrograph of membranous urethra showing striated muscle 
anteriorly and laterally, and external to smooth muscle and connective tissue ring about 
lumen of urethra. 

In order to clarify the relationships of smooth and striated muscle about 
the urethra, reference was made to the detailed description by Kalischer, and 
the work of Wesson. In addition, sections of three post-mortem specimens of 
intact prostate and urethra were prepared with differential stains. The urethra 










POSTOPERATIVE URINARY INCONTINENCE 01 

is invested with circular and longitudinal coats of smooth muscle from the 
bladder neck to the anterior aspect of the triangular ligament. The prostate is a 
glandular structure which is inserted as it were into the smooth muscle distal 
to the bladder. Its stroma is made up in large part of smooth muscle. Between 
the bladder and prostate there is an increase in the number of fibers which 
encircle the urethra. Distal to the prostate there arc again circular smooth 
muscle fibers. Examination of microscopic sections has shown that there is a 
considerable layer of smooth muscle between the mucosa and the striated muscle, 




aw 




Fig. 3. Loiv power photomicrograph of triangular ligament showing ling of smooth 
muscle and connective tissue about urethra (A), striated muscie (B), smooth muscle run¬ 
ning transversely posterior to urethra (C). 


and that smooth muscle and connective tissue make up the bulk of the urethral 
wall. Anterior to the prostate, but within its capsule in the vicinity of the bladder 
neck, there are a few fibers of striated muscle. As the triangular ligament is ap¬ 
proached these fibers become greater in number and extend farther and farther 
laterally, so that finally between the fascial layers of the triangular ligament 
they completely encircle the urethra to form the compressor urethrae. This 
layer of striated muscle lies on top of the urethra and outside its smooth muscle 
sheath like a cap. The urethra is almost completely encircled by striated muscle 
only as it traverses the triangular ligament. It should be emphasized that the 
posterior wall of the prostatic apex and membranous urethra is composed en¬ 
tirely of smooth muscle and connective tissue, which continue to invest the 
urethra to the distal aspect of the triangular ligament. Rolnick and Arnheim 
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confirm its role as an accessory. The conclusion seems inescapable that post¬ 
operative incontinence is due to the excessive removal of smooth muscle and 
connective tissue in the vicinity of the prostatic apex and membranous urethra. 
This of course, is far more likely to occur than injury to the triangular ligament, 
in view of the distance between this structure and the verumontanum. 

To recapitulate, urine is normally held at the bladder neck; after prostatectomy 
at the apex—in both cases as a largely unconscious function mediated by smooth 
muscle. There is physiological and anatomic evidence to show that the striated 
urethral muscle is only an accessory. Its loss does not cause incontinence in the 
presence of an intact proximal urethra. Its presence does not guarantee conti¬ 
nence. Since urine is normally held in the vicinity of the prostatic apex following 
destruction of the bladder neck, and incontinence frequently follows its removal 
during total prostatectomy, loss of normal urethral tonus at this point due to 
the excessive removal of smooth muscle and connective tissue seems a logical 
explanation of the cause of postoperative urinary incontinence. 

SURGICAL CORRECTION 

Surgical correction of incontinence is most feasible in the female. Stress in¬ 
continence is sufficiently common and the urethra is so easily accessible, a wide 
variety of operative procedures have been attempted in efforts to restore normal 
urinary control. The types of operation which have been reported are summarized 
in table 1. It will be seen that three basic principles have been employed. The 
first, the Kelly or Kennedy procedures, consists of a plication of the bladder 
neck or bladder neck and urethra. The second consists of an attempt to utilize 
strips of striated muscle to compress the urethra. The third consists of the use 
of fascial strips to support or elevate the bladder neck or urethra—in effect 
affording external compression against the symphysis. The Marshall-Marchetti 
procedure is included in the last group since use is made of the vaginal wall to 
accomplish the same result. The common denominator in all these procedures is 
compression of the urethra, or narrowing of its lumen. 

Surgical correction of incontinence in the male is less common, and there is 
no procedure which has been proved to be satisfactory. Several operations to 
remedy incontinence in the male have been described in the literature. Hugh 
Young reported 4 cases operated by a combined plication of membranous urethra 
and triangular ligament (preceded by excision of the posterior wall of the ure¬ 
thra) and wedge excision of a portion of the bladder neck transvesically with 
closure to reduce its calibre. He was apparently attempting to restore both in¬ 
ternal sphincter and external sphincter. From his follow-up description of these 
patients, it seems clear that the plication of the membranous urethra accom¬ 
plished nothing, and that troublesome strictures of the bladder neck resulted. 

Verges-FIaque looped a portion of the striated external anal sphincter anterior 
to the bulbous urethra. Cooney and Horton passed strips of rectus fascia anterior 
to the symphysis and looped them below the bulb to produce a constriction at 
this point. Strong and Van Buskirk brought fascial strips from the rectus retro- 
pubically to form a fascial sling in the region of the membranous urethra. Hock 
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hab reported a similai pioiuliue following total piobtatectomj by the ictio 
pubic approach 

Keeping in mmd the concept of the external sphincter as a composite of, 
pumarily, smooth muscle and, only secondarily, striated muscle, a logical ap 
pioach to suigical coirection of postopeiativc incontinence would seem to consist 
of plication of the urethra m the vicinity of the piostatic apex with the um of 
increasing the passive 01 unconscious uiethial lesistance m this aiea Vccoidmg 
to this principle, 5 opuations have been perfoimed on 4 patients 

Tvbil 1 Operative procedures for incontinence in the female 


ILlCVTlOX lROCLDUntS 

KcU> opcntion 1914 Simple plicitioa of the bladder neck 
Kennedy opcntion 1937 PhcUiou of bliddti neck and urcthn 

MUSCLr TIIVNSI LAXTis 

* Goebel 1010 Pyramid ills muscle trinsplantcd rclropubitall> nul under urcthn 

* Tranycnhcim 1917 Modific it ion of ibovt combining muscle uid f isci i 

* Stoeckcl 1917 Combined above with plication of vcsicil neck 

* Gtorclma 1907 Transplanted gr cults muscle uu \\ripped it around urethrv 

* Squicr 1911 Inserted portion of lev itoi ind muscles between urcthr i md \ igin i 
♦Martius 1929 Trunspllilted bulbocavtrnosus muscle between urethra and vagina 

1 ASCI M SUNGS 

* Thompson 1923 Transplanted rectus muscle md f iscia downward interior to s>mph) 
sis and under urethra 

* Miller 1932 Used strips of fascia and p>ranudalis muscle in same f ishion 

Aldridge 19-42 Trinsplantcd strips of rectus fasci i behind sunplnsis and sutured them 
under urethra 

Shaw 1949 Used fascia from thigh in form of sling under urcthr i passing ends through 
holes drilled in sjmphjsis Also used tantalum gauze in same fashion 
Marshall, Marchctti 1949 Sutured vagina and urethra to sjmphjsis—-using vigunl wall 
as a sling 

Doolittle 1952 S ime as above, but sutures placed through v igina only 


* Data from Aldridge 

Procedure 1 The prostate and membianous uiethra weie exposed penneally 
The tuangular ligament was divided m the midlme The membianous urethia 
from the distal aspect of the tnatigulai ligament to the apex of the piostate was 
then plicated with mattiess sutures of fine silk, so that a No 14 catheter was 
snugly held The tuangulai ligament was then plicated with heavy biaided silk., 
and the wound simply closed The catheter was lemoved on the tenth day No 
impiovement was noted following icmoval of the catheter One patient was 
opeiated upon by this procedure, and C months later leopeiated upon by pio 
ceduie No 2 

Procedure 2 The prostate and membranous urethra weie exposed penneally 
An elliptical poition of the postenoi prostatic wall and pioximal membranous 
uietlna was then excised Closure and plication of the membianous uiethia and 
prostatic apex were then done with mattress sutures of 000 chiomic An attempt 
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w as made to secure a snug fit for a No. 12 catheter. The catheter was removed 
on the sixth day. Four patients were operated by this technique. Two were ap¬ 
parently cured for about eight weeks, but then, reverted to incontinence. 

In addition to the foregoing, 1 patient was operated by the procedure sug¬ 
gested by Strong and Van Buskirk. This failed completely. 

DISCUSSION 

It might be well to consider the procedures in the male which are technically 
feasible. They are listed as follows: 

1 . Plication of the triangular ligament and membranous urethra. From the 
reports of Young, and the experience with one case reported here, this is unsatis¬ 
factory. 

2. Transvesical closure of the bladder neck. In most of Young’s cases troublesome 
strictures developed, although one case was apparently successful. 

3. Plication of prostatic apex. Four cases of this type are reported in this paper. 
Although two were temporarily successful, all were utlimately failures. 

4. External compression of bulbous urethra by muscle or fascia. Since there is 
normally no sphincteric action in this portion of the urethra, one could not ex¬ 
pect a physiologic restoration of function. 

5. Compression of membranous urethra and apex by retropubic sling. One suc¬ 
cessful result has been reported by Strong and Van Buskirk. Their success is 
analogous to results obtained from sling procedures reported by Hock following 
total prostatectomy, and in the female. One unsuccessful case is reported here. 

6. Retropubic wedge excision of prostate and bladder neck. There are no reports 
in the literature of this having been done. 

On the basis of analogy to the successful results following plication operations 
in the female, one might expect good results following simple posterior plication 
of the prostatic apex in the male. However, on the basis of my experience with 
this procedure, I am satisfied that this principle used alone will not result in 
consistent cures. The fact that two patients showed temporary improvement 
suggests that a modification of this procedure might be successful. 


SUMMARY 

A revised concept of the external urethral sphincter is presented, in which the 
sphincter is regarded as being composed essentially of smooth muscle, which acts 
primarily in a reflex or unconscious manner to maintain urinary continence. The 
striated urethral muscle functions as an accessory, and alone does not constitute 
the external sphincter. 

The technical aspects of the surgical repair of urinary incontinence are re¬ 
viewed and discussed. Six operated cases are presented. 
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RESULTS OF SURGICAL TREATMENT OF 10 CASES OF 
MYOSARCOMA OF BLADDER 

JEAN CIBERT and LOUIS DURAND 

From the Clinique Urolotjique, Pavilion V, Hopilal Edouard Harriot, Lyon, France 

From 1937 to 1950, out of an aggregate amount of 250 malignant tumors of 
bladder, we have observed 10 cases of myosarcoma (4 per cent). The purpose 
of our report is to make known the results obtained through the treatment of 
these cases. 

1) Eight patients passed away; all had leiomyosarcoma. 

Five patients had been treated by resection of the tumor after cystostomy. 
A 69 year old woman, affected by diabetes, died of it, 1 month after operation. 
Four others died of a relapse 1 month, 2 months, 4 months, 1 year, respectively, 
after the ablation, in spite of the relative benignity of the tumor (narrow pedi¬ 
cle and apparently normal vesical wall); in 3 of those operated upon, the re¬ 
lapse took place with surprising rapidity as if the operation had been the cause 
of an increase of malignity, filling up the bladder within few weeks, swelling 
it up, overgrowing externally through the cystostomy wound, and causing death 
through ureteral obstruction (uremia, pyelonephritis, cachexia). 

One patient was treated by ureterosigmoidal implantation, since the bladder 
could not be removed. Death resulted through cachexia \]A months afterwards. 

One patient underwent total cystectomy at one sitting. He died of pelvic 
recurrence 13 months after the operation; nevertheless the tumor, small and 
pediculated, seemed to respect the vesical wall. 

One patient, treated by transurethral resection, has been lost sight of, but 
most probably, he is dead. 

2) Besides those 8 fatal issues, 2 results are worth while to publish: a 
more than 4 year cure of a leiomyosarcoma after total cystectomy in a single 
time; paradoxical cure of a nearly 7 year old myosarcoma after a simple trans¬ 
urethral resection. 

Mrs. D., aged 58, was sent to Pavilion V on April 13,1948 with a diagnosis of 
carcinoma of the bladder. The first symptom was a single episode of hematuria 
which happened 8 months previously, in August 1947. A little later on, dysuria 
appeared; at the early part of it, micturition was normal, but ended drop by 
drop, often leaving the impression that the act was incomplete; the frequency 
was little increased (only once at night). On March 26 the second episode of hema¬ 
turia occurred. On the 28th, a urologist discovered, through cystoscopy, a widely 
pediculated round tumor on the posterior wall, and advised cystectomy. 

Following cystoscopy, the symptoms became more serious; the dysuria be¬ 
came more intense and painful; the patient had to void every 2 hours. It was 
in that condition that the patient arrived at Pavilion Y on April 13. 

Introduction of a catheter was difficult; the urine recovered was very purulent. 

Accepted for publication December 5,1952. 
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Vaginal investigation combined with abdominal palpation disclosed a mobile, 
firm mass of the volume of a tangerine but not infiltrating the bladder. 
It was easily seen in a cystogram (fig. 1); the kidneys were normal and the 
meters undilated. The endoscopic aspect of the tumor was sphacelic; that is, 
that of leiomyosarcoma. 

On April 2S a total cystectomy was performed. The vaginal stage was done 
first, with excision and ligature of the urethral meatus, dissection of urethra, 
retrosymphysary then vaginal release of the bladder; the urethra was put back 
into the pelvis. The abdominal stage was done next. The fore part of the blad¬ 
der and peritoneum was widely freed from the back face of the recti muscles. 



Fig. 1 


Transversal incision of peritoneum from one edge of the pelvis to the other, 
just above the vesico-uterine blind alley. The ureters were normal; they were 
cut off, dose to the bladder. The uterus, bladder and anterior face of vagina 
were removed, while all the pelvic cellular tissue was taken off. Implantation of 
the ureters into the sigmoid was accomplished by the Coffey II technique. The 
operation was concluded with a suture of the lower edge of the anterior peri¬ 
toneal fold to the circumference of the upper passage to exclude pelvis, sigmoid 
and lectum from the abdominal cavity. Drainage was provided through the 
hypogastrium and the vagina. 

Examination of the bladder showed that the tumor was white and embossed, 
with a firm consistency; its base of implantation was about 5 cm. in diameter, 
situated on the lower part of the posterior wall (fig. 2). Histological examina¬ 
tion confirmed the diagnosis of leiomyosarcoma (fig. 3, A). 

The operative courses have been simple. Drainage ceased on the seventh 
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day and ureteral catheters weie removed on the thirteenth day. The patient 
left Pavilion V on May 29 (the thirty-first day). Urography showed a slight 
dilatation of ureters (fig. 4, A). 

The patient has been followed at yearly intervals, the last time on June 14, 
1952. Micturition occurs twice at night and from tlnee to four times during 
the day. On palpation and vaginal examination, there are no signs of recur¬ 
rence. In the last months of 194S she had two outbreaks of fever; two also, in 
1951. Urography in 1950 showed a slight ealyceal-pyelo-uieteral dilatation on 
the right side; on the left, nothing abnormal. Uiography in 1951 and again in 
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1952 showed that the right kidney did not eliminate Tenebryl any longer, but 
the elimination was perfect on the left, without any alteration in the excretion 
(fig. 4, B). Those cliches strikingly demonstrate the risks of uieteiosigmoid 
implantation; at the moment of operation both ureters were normal, they 
have been implanted according to a similar technique; from one side the lenal 
excretion has disappeared at the end of 3 j r eais, on the other side it remained 
pei feet 4 yeais later. 

Mr. Ch., aged 65 years, was admitted in Pavilion V on February 14, 1944 
for hematuria since November 1943. He voided three or 4 times at night; 
during the day the intervals varied from 30 minutes to 2 houis; the act was 
painful, and sometimes dysuria was piesent. Cystoscopy disclosed a vesical 
tumor on the light side covered by a sphacelic coating and with a pedunculated 
appeal ance. When the bladder was empty it could be easily felt by reeto-ab- 
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PRESENT STUDY 

The preseat study was prompted by two observations. Hitherto, no one had 
studied blood loss quantitatively in the period following all types of prostatic 
surgery. Also, a marked difference in postoperative bleeding and in the physical 
and mental state of patients undergoing different types of prostatectomy has 
been noted in the past. This work is a study of 55 consecutive unselected cases 
treated by all types of open prostatic surgery and transurethral resection. 

method 

Collections of all drainage, irrigations, dressings, linens, and bed clothes were 
immediately instituted upon the arrival of the patient in his room from the 
operating room. The material for determination of postoperative bleeding was 
saved in much the same way as that for the previous operative blood loss study, 
except that only 500-1000 cc of 0.4 per cent ammonium hydroxide solution were 
placed initially in the containers. These collections were examined at 18 or 24 
hours after the patient’s return from the operating room and then continued in 
24-hour periods until all bleeding had ceased. In the case of transurethral resec¬ 
tions, of course, only catheter drainage and irrigations were obtained. Several 
rinsings with the dilute ammonia solution were sometimes necessary to remove 
the stains from linens and gauzes. Whenever unbroken clots remained in the 
drainage collection, they were expressed by rolling in several layers of gauze with 
repeated soaking in dilute ammonia. After all sources of lost blood were 
hemolyzed and thoroughly mixed, the total volume was measured and a 5 cc 
aliquot taken for hemoglobin determination by a modification of the Wong hemo¬ 
globin iron method. If the mixture appeared too dilute to allow accurate analysis 
from 5 cc, a larger aliquot was concentrated to 5 cc by gentle heating on an 
electric hot-plate. The samples were treated with 5 cc of concentrated sulfuric 
acid and 2.5 cc of saturated potassium persulfate after which the usual steps of 
the Wong procedure were followed, and the red color, developed on the addition 
of potassium thiocyanate, read in a Klett-Summerson photo-electric colorimeter. 
As it was found that the protein free filtrates from samples containing urine and 
considerable amounts of cellular debris were frequently not completely colorless, 
a “zero” colorimeter reading was obtained on each tube of filtrate before the 
addition of the color producing reagent. Sample readings were then corrected for 
their “zero” as well as for the blank. A 0.5 cc sample of the patient’s blood drawn 
on the day after operation was diluted with 4.5 cc of 0.4 per cent ammonium 
hydroxide and analyzed in the same way as the collection mixture. By comparison 
with a standard iron determination, in which the equivalent of 50 mg. per cent 
of iron in blood represented 14.6 gm. per cent hemoglobin in blood, the corrected 
colorimeter readings were converted to hemoglobin values. Using the simple 
formula: 

Total grams hemoglobin in the collection 

Grams % hemoglobin in blood ’ 
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the equivalent volume of the patient’s postoperative bleeding could then be 
derived. 


RESULTS 

In this study, the duration and volume of bleeding were greatest in one stage 
suprapubic prostatectomy, averaging 4.2 days and 513 cc. Next highest was 
second stage suprapubic prostatectomy with 2.7 days’ duration and 276 cc blood 
loss. In simple perineal prostatectomy bleeding lasted 1.6 days with 153 cc of 
blood loss. The radical perineal prostatectomy cases averaged 0.9 days, and lost 
only 83 cc of blood. Similarly, in retropubic prostatectomy, the duration of 
bleeding was 0.9 days and blood loss 72 cc. Only two retropubic prostatectomies 


Tadld 1, Summary of blood loss following proslatic surgery 



NO 

op 

CASES 


CHAUS TISSUE 


CC. BLOOD LOSS 


AVE NO. OF DA VS 

TVPE or OPERATION 

AVE 

ACE 

RESECTED 

Fitst Day 

Total 

Duration 

Postop 

HosplUi’n 




Ave. 


Ave 

Range 

Ave 

Range 

Bleeding 

One stage suprapubic . 

18 

64 7 

50 8 

7-145 

220 

4S-025 

513 

52-1700 

4 2 

20 9 

Two stage suprapubic 

0 

64 2 

53 2 

28-85 

154 

3 5-328 

270 

4-053 

27 

18 8 

Simple pcnucal 

11 

07 7 

44 3 

15-72 

139 

1-555 

153 

1-593 

1 c 

19 9 

Radical perineal 

3 

66 

103 0 

70-170 

S3 

5-230 

83 

5-230 

0 9 

18 7 

Retropubic 

2 

70 


23-29 

72 

33-110 

72 

33-110 

0 9 

14 0 

Transurethral resection 
Penncal exposure with bi 

13 

63 8 

10 G 

1-30 

36 

0-80 

42 

0-143 

0 9 

78 

opsy 

2 

50 5 

Biopsy 


11 

3-20 

11 

3-20 

0 75 

10 5 


were in this series. The transurethral resection group had only 0.9 days of post¬ 
operative bleeding and the smallest volume of blood loss, 42 cc. However, no 
transurethral resection larger than 30 gm. was performed. 

No relation between weight of tissue resected and postoperative blood loss 
was seen. The age distribution, weight of tissue, and length of postoperative 
hospital stay are shown in the table. When the duration of bleeding was 18 hours 
or less, the maximum time has been indicated as 0.75 day. Since study of the 
preoperative blood pressures disclosed that they had no bearing on the course of 
postoperative bleeding, they have been omitted from the table. 

DISCUSSION 

The large blood loss during the operation in the perineal procedures, as reported 
in a previous study, was unusual in our experience. As has been pointed out, the 
average loss would have been somewhat less if it had not been for one case which 
presented considerable difficulty and more profuse bleeding. Our subsequent ex¬ 
perience tends to bear out the lower figure. However, accepting the average of 
that entire group, it is interesting to note that after operation the findings were 
reversed. The paucity of postoperative blood loss in the perineal group may be a 
large factor m the smooth convalescence of these patients. The very small blood 
loss following radical perineal prostatectomy was gratifying despite the fact that 
a considerably greater amount of tissue was removed during a much more ex- 














66 


GOLDSTEIN, GOLDEN AND SILBERSTEIN 


tensive operation. In this operation, the bladder is anastomosed to the mem¬ 
branous urethra and all bleeders can be effectively sutured under direct vision. 
Added to this is the factor of patient comfort, as shown by a dearth of pain, dis¬ 
tension or nausea, and the ability to eat and ambulate early. The ease of ex¬ 
posure, lack of vesical spasms, and absence of an abdominal incision may help 
to explain this observation. This is certainly equally true of the transurethral 
group. The retropubic patients are quite comfortable postoperatively. But, those 
undergoing suprapubic prostatectomy usually appear the most uncomfortable 
and lose the largest volume of blood after operation. The addition of hemostatic 
devices may potentiate spasms and deter contraction of the bleeding area, as 
postulated by Goodyear and Beard. 

In the final analysis, each of the varied types of prostatectomy should be 
mastered and used when properly indicated by the complete urological surgeon. 
Adequate replacement of blood loss with whole blood is of great importance. 
Careful dissection and attentiveness to bleeding at the time of operating will 
remain the most important aids towards reducing the loss of blood both at the 
operating table and in the patient’s room later. See table 1. 

SUMMARY 

A study of postoperative blood loss in 55 patients undergoing all types of 
prostatectomy was presented. 

Blood loss was great following only one stage suprapubic prostatectomy. Next 
largest in quantity was second stage suprapubic prostatectomy. 

Blood loss after simple perineal prostatectomy was one third that of the supra¬ 
pubic methods, while that after radical perineal prostatectomy or retropubic 
prostatectomy was approximately one half of that of the simple perineal 
approach. 

The postoperative blood loss in transurethral resection was the least of all 
the methods. 

The above studies can serve as a guide to the requirements for whole blood 
administration to patients during postoperative periods. 
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GENITO-URINARY TRACT INFECTION, PROSTATIC CALCULI AND 
CARCINOMA OF THE PROSTATE 


ALEX L TINKLE 

From the James Buchanan Brady Urological Institute, Johns Hophins 
Hospital, Baltimore, Md 


Pievious reports'- 2 have specified in equivocal terms a probable relationship 
between antecedent gemto-uruury tract infection, particularly chrome prosta¬ 
titis, and the subsequent formation of calculi in the prostate gland In 1027, 
Thomas and Roberts 2 traced the history of the dispute ns to whether corpora 
nmylacea or infection were independently the nidus of calculous formation 
within the prostate After citing proponents of each theory, they themselves 
concluded that “ chrome prostatitis aids and abets the formation of calculi 
and the deposition of salts (on corpora amylacea) is merely secondary ” 
Moore, in 1936, offered diffraction, chemical and histochemical data as the 
basis for his contention that corpora amylacea and prostatic calculi were funda¬ 
mentally identical * He decided that “the evidence that (prostatic) calculi are 
directly related to infection is not well established ” 

The co-e\istence of prostatic calcuh and carcinoma of this gland is still 
generally regarded as rare However, in 1914, Cnstol and Emmett sought to 
dispel tins notion by reporting an almost equal incidence of prostatic calcuh, 
namely about 7 per cent, in 288 cases of benign prostatic enlargement and m 43 
cases of prostatic carcinoma 6 The urologist today still commonly rejects any 
serious suspicion of carcinoma of the prostate, m the presence of rectally palpable 
induration and especially “crepitation” of the gland, when radiographic evidence 
of prostatic calculi is found This attitude is probably traceable to Kretschmer’s 
statement in 1927, to the effect that the difficulty in distinguishing between 
prostatic carcinoma, tuberculosis or calcuh by rectal e\ammation can be re¬ 
solved by radiological study, l e , “ differentiation by means of the roentgen 
ray has always proved successful The modern diagnostic aids of serum acid 
phosphatase 7 and of open perineal prostatic biopsy 8 for corroboration of ques 
tionable carcinoma of the gland warrant serious reconsideration of this broad 
statement 

The antibiotic era of the past several years may effect a marked change m the 
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ultimate sequelae of long-standing genito-urinary tract infection. In order to 
provide a “base line” for future reference on this score, and for purposes of 
evaluating the concomitance of prostatie calculi and prostatic cancer as either 
coincidental or significant, the present study was undertaken. 

SOURCE OP DATA 

1) Clinical records. All case histories with mention of prostatic calculi recorded 
in the Brady Urological Institute of the Johns Hopkins Hospital during the 
preceding half-century were reviewed. The onset of long-standing genito-urinary 
infection was in most instances inferred from the history of signs or symptoms 
as stated by the patient. While this provided an obviously inaccurate figure for 
duration of nonspecific infections, the age at which the patient contracted a 
gonorrheal infection was usually well recalled. Clinical records of a number of 
patients were available for review of previous treatment rendered in this Insti¬ 
tute at a youthful age; the finding of prostatic calculi years later in these 
instances was thus better demarcated as to duration of the disease. Often, in 
such eases, as well as in others treated elsewhere, infection developed for the 
first time after some genito-urinary surgical procedure. The date of onset of the 
infection was then firmly established. 

The diagnosis of prostatic calculi was established by rectal examination, by 
roentgenography, by cystoscopic observation, by visualization at surgery and 
by dissection of the surgical specimen in the pathology laboratory. No cases 
were included in the present study if only unconfirmed diagnosis by rectal 
examination was rendered. Histologically defined calculi, so-called “micro¬ 
calculi” were excluded from this survey in order to obviate the possibility of 
confusion between corpora amylacea and calculi. 

In reference to data correlating calculi and cancer of the prostate it is em¬ 
phasized that only those cases having histological evidence of carcinoma are 
included in the present analysis. 

2) Autopsy data. A review was made of the autopsy reports of the hospital 
for the period June 1900, to June 1950, in which mention was made of either 
calculi or carcinoma of the prostate. This necropsy series would have excluded 
patients who died of genito-urinary disease or complications thereof at the 
Brady Urological Institute. In other words, the existence of prostatic calculi or 
cancer was to be an incidental finding recorded in the autopsy protocol. No 
association was to be sought between history of genito-urinary infection and the 
fortuitous discovery of prostatic calculi in the autopsy survey. 

It proved impossible to identify from the records the size of intraprostatic 
calcifications accepted by the individual autopsy surgeons or pathologists as 
calculi. Furthermore, there was no way of knowing whether each of these 
pathologists had made note of the incidental finding of prostatic calculi in his 
autopsy records during the past 50 years*. Both of these facts so weakened the 

* During the period June 30, 1900, to June 30, 1950, 20,907 autopsies were performed at 
the hospital. Increased emphasis upon the search for prostatic carcinoma (and thus of other 
prostatie disease, such as calculi) was noted after Rich’s publication in 1935, of 14 per cent 
unsuspected prostatie cancer found in 100 autopsies of men over the age of 50 years. 9 

9 Rich, A. R.: J. Urol., 33: 215-223,1935. 
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validity of the data of the postmortem series that it was decided not to analyse 
this source of material. The present paper is composed only of analyses of clinical 
records. 

RESULTS 

Proslalic calculi. From the date of the first case history written by the late 
Dr. Hugh H. Young in September 1900, and all other records thereafter in¬ 
corporated in the files of the Brady Urological Institute, a total of 45,891 charts 
were collected by June 30, 1950. These records included both out-patient and 
hospitalized cases, ward and private alike. However, this figure excludes charity 
out-patients who never entered the hospital as a bed-patient. A single history 
number was assigned regardless of the number of return visits or hospitaliza¬ 
tions of a given patient and irrespective of the number of years elapsing between 
separate observations at the hospital. 

There were 3G1 cases of calculi of the prostate found during a 46-year period. 
(The first record of prostatic calculi was dated February 1904.) This represents 
an incidence of 0.78 per cent of all urological records at the Brady Urological 
Institute. From September 1900, to June 30, 1950, there were 10,673 cases of 
benign prostatio hypertrophy recorded at the Institute. The presence of prostatic 
calculi in relationship to the gross incidence of benign prostatio hypertrophy 
encountered here was therefore 3.38 per cent. 

Histological report on the prostatic tissue removed along with the calculi was 
made in 141 of the 361 cases. A total of 152 prostatic surgical procedures were 
done in these cases, being mainly enucleations by various routes, or transurethral 
resections. No histological reports could be found in 7 records; in 4 instances 
perineal prostatolithotomy constituted the entire operative procedure. 

Proslalic calculi plus cancer. Of 141 histopathological reports on glands con¬ 
taining calculi, 20 showed adenocarcinoma of the prostate. This comprises an 
incidence of 14.18 per cent of cancer and calculi proved to exist concurrently in 
the prostate. Although the proportion of the 361 cases of prostatic calculi in 
which cancer was unexpectedly discovered is only 5.54 per cent, the lack of 
tissue specimens in 220 cases nullified the significance of the lower figure. 

In the files of the Institute, up to June 1950, there were 2,304 cases of prostatic 
cancer and 1,996 cases of nephrolithiasis. Recalling that there were 10,673 
cases of prostatic enlargement, it is readily seen that a ratio of about 5:1 existed 
between benign prostatio hypertrophy and prostatic cancer in patients entering 
for diagnosis and treatment. A roughly similar ratio appears between renal 
calculi and prostatic calculi. These figures possibly suggest a greater overall 
frequency of both prostatic calculi and of prostatic cancer, separately and 
coexistently, than generally appreciated. 

Age incidence of proslatic calculi. Prostatic calculi were found in men between 
17 and 87 years of age in this review. At a somewhat older age the youngest 
case of co-existing prostatic cancer was recorded. Table 1 summarizes the data 
according to age-decade in which the diagnosis of prostatic calculi and also 
calculi plus cancer were established. 

It may be noted that prostatic calculi were most frequently diagnosed in the 
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sixth decade whereas co-existing calculi and cancer of this gland were found 
most often in the seventh decade of life. 

Racial groups. Of the entire series of 361 patients, 337 were Caucasian, 23 
were Negro, and 1 was Oriental. Among the 20 cases of cancer with calculi of 
the prostate, 18 were white and 2 were colored men. 

These figures of racial membership do not reflect either the in-patient or 
out-patient ratio of white-to-colored patients at this Hospital. No figures were 
available as to those patients with prostatic calculi for whom hospitalization 
had never been ordered. Such out-patient charts were not studied for this 


Table 1. Frequency distribution by age of prostalic calculi and calcxdi with cancer 


PROSTATIC CALCULI 

PROSTATIC CALCULI WITH CANCER 

Age in years 

No. of cases 

11-20 

1 


21-30 

10 


31-10 

22 


41-50 

76 

2 

51-60 

107 

2 

61-70 

96 

13 

71-80 

40 

2 

81-90 

9 

1 


Total:.... 361 

Total:. 20 

Range: 17-87 years 

Range: 50-81 years 


Table 2. Methods of diagnosis of prostalic calculi, 361 cases 


METHOD 

CASES 

X-ray only. 

143 

X-ray plus palpation, cystoscopy or surgery. 

187 

Palpation and cystoscopy without surgery. 

66 

Total number surgical operations. 

152 

Prostatolithotomy only. 

4 

Total number histopathological reports. 

141 

No pathology report found. 

7 


review. Finally, no breakdown as to race was made of the total numbers of 
benignly hyperplastic or carcinomatous prostates recorded in the Institute; tins 
prohibited an attempt to analyse the proportion of white-to-colored patients 
having these respective diseases. 

Diagnostic techniques. Combinations of the various diagnostic methods by 
which prostatic calculi were identified would provide innumerable and confusing 
data. Table 2 represents an effort to simplify the most salient figures within 
this section. 

In essence, observation of prostatic calculi by x-ray, often verified cysto- 
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scopieally, proved to be the most common means of recognizing this pathological 
change. Roentgenography was the sole diagnostic measure in 143 cases. The 
second most frequent form of diagnosis employed several techniques, such as 
the roentgenogram and rectal palpation, or the x-ray with either cystoscopic, 
surgical or specimen-dissection confirmation of the presence of calculi. Two or 
more of these methods were used in 187 patients. Actually, in many of the 
patients only 2 of these examinations led to the diagnosis, and no surgery was 
done. In other instances, 2 diagnostic approaches were recorded, one of which 
was surgery. Thus, 66 nonsurgical diagnoses of prostatic calculi were cited. 
Even when surgery was performed, the calculi might not have been seen in the 
operating room; subtotal prostatectomy would remove the surgical capsule of 
the prostate intactly, 10 leaving direct visualization of the calculi to the pathology 
laboratory. At any rate, 152 surgical procedures were carried out in this series. 

As indicated from the foregoing qualifications, these figures have significance 
per se, and not in direct relationship to the other data presented in the table. 

Table 3. Duration of urinary tract infection, by case history , 258 cases 


DURATION Or INTZCTION 



Months 

Years 




25-36 

37-48 

*9-60 

5-10 

Over 10 

Number of cases. 

79 

25 

14 

13 

21 

50 

56 


Unusually Long Infections 


YZAKS 

NO. 07 CASES 

20-30 

20 

31-40 

3 

41-50* 

1 


* Longeat, 50 years: chronic prostatitis 


Incidence of urinary tract infection. In 258 charts, urinaiy tract infection 
could be gleaned from the history of the given patient. In 2 other cases, urinary 
tract infection was mentioned, but no duration could be ascertained from the 
chart. Most often, urethral stricture treated by passage of sounds for dilatation, 
or some form of surgery previously done on the genito-urinary tract provided a 
known history as to onset of urinary infection. A more or less documented 
duration of infection, embracing periods of 1 month to 14 years, was excerpted 
from 55 of the records. But not all such cases had had x-ray study at the outset, 
and this minimum criterion for the existence of prostatic calculi was lacking. 
The cases of known temporal relationship between calculi and infection, included 
in the 55 authenticated cases, are indicated later. 

The total picture of the incidence of urinary infection, undifferentiated as to 
pre- or post-existence of calculi, or as to laboratory proof of infection is compiled 
as table 3. 

10 Henline, R. B.: J. Urol., 44:146-168,1940. 
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Although criticism patently applies to inability to identify the onset of the 
urinary infection, it appears significant that 71.46 per cent of the 361 patients 
reviewed had such infection. Since prostatic calculi can exist without producing 
infection 10 and since 41.09 per cent of these patients harbored infection for 5 
years or longer, the likelihood that infection could be the nidus for prostatic 
calcification is greater than not. 

From the viewpoint of statistical correlation, the data as to urinary infection 
in this survey are inadequate. It would be necessary to know the incidence of 
such infection in the 10,673 patients who had benign prostatic hypertrophy 
without calculi in order to relate to this population group any causal connection 
of antecedent infection to later development of prostatic calculi. 

In table 4, the influence of urinary infection as to the later development of 
calculi (a contested issue) and the association of infection with prostatic calculi 
(a rather generally accepted tenet) are depicted numerically. 

Table 4. Known time relationship: proslatic calculi and urinary tract infection, 

22 cases* 


Calculi preceded infection. 8 

Calculi followed infection. 12 

Calculi and infection of equal duration. 1 

Calculi without infection. 1 


* Includes 4 cases having both calculi and cancer of prostate concomitantly. 


Table 5. Years elapsed between contracting gonorrhea and diagnosis of 
prosiatic calculi, 181 cases 


No. of years. 

' 

1-10 

11-20 

21-30 

31-40 i 

i 

41-50 

51-50 

No. of cases. 

10 

23 

46 

49 

32 

21 


Age range of primary infection: 13-57 years. 

Most cases infected before age of 20 years (96 cases). 

Second most common age of infection, 21-30 years (58 cases). 


From the small number of cases in which the duration of the infection and the 
existence of the calculi were both known, no conclusion may be validly drawn. 
Although one-third more of the patients in this group gave a positive history of 
antecedent urinary infection in relationship to prostatic calculi than did those 
forming calculi before infection, this finding is restricted to this study and broad 
generalization is to be avoided. 

History of gonorrheal urethritis. Although the history again must be relied 
upon in an attempt to correlate genito-urinary infection with the later ap¬ 
pearance of prostatic calculi, a Neisserian urethritis was usually vividly recalled 
by the patient. There was certainty as to its existence, although occasionally 
vagueness as to the exact age of infection. Table 5 incorporates pertinent features 
of this aspect of the survey of 361 cases of prostatic calculi, including the 20 
cases of co-existing calculi and cancer of the gland. 

Excluded from the preceding group are 17 cases in which no record of question¬ 
ing the patient about venereal disease could be found in the chart, and 2 pa- 
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tients who were quoted as having had the disease without any mention as to age 
of the initial infection. The number of cases with an acceptable history of 
gonorrhea constituted 50 per cent of the total group of prostatie calculi in this 
study. 

When multiple Neisserian infections were recorded, the age at which the 
first occurred was used in calculating the time elapsed between such infection 
and the later appearance of prostatic calculi. 

Gonorrheal infection was contracted generally before 20 years of age, while 
prostatie calculi were found most frequently in the 51- to 60-year-old group of 


Table C. Incidence of gonorrhea in United States, 1920-1950 


YEA* 

TOTAL CENSUS 

TOTAL NO. CASES C. C. BE POUTED* 

1020 

106,400,000 

172,387 

1930 

123,077,000 

155,875 

1940 

131,936,000 

175,841 

1941 


189,772 (S4,795)t 

1942 


213,071 (73,804) 

1943 


275,64S (85,903) 

1944 


300,5S5 (95,809) 

1945 


284,944 (73,575) 

1946 


364,853 (97,371) 

1947 


400,659 (97,753) 

1948 


363,014 (82,588) 

1949 


331,695 (6S.264) 

19501 

151,240,000 

233,919§ (40,741) 


* Includes military cases. Incorporates total undifferentiated report: figures not classi¬ 
fied aa to color and sex 1915-1930 by U. S. Public Health Service. 

f From 1941 on, incidence of G. C. specified as to white civilian males (in parentheses) 
in addition to total, undifferentiated figure. 

Total and white civilian male data for 1941 only are less than actual, since gross figures 
from Iowa excluded. 

X Census figures from Statistical Abstract of the United States , U. S. Dept, of Commerce, 
Bureau of Census, Washington, D. C. 1951, p. 8. 

§ Data for 1950 incomplete, since last quarter of fiscal year omitted here. Statistics on 
gonorrhea kindly supplied by Division of Venereal Disease, U. S. Public Health Service, 
Federal Security Agency. Publication here authorized by Dr. Theodore J. Bauer, Medical 
Director and Chief of Division of Veneral Disease. 

men. In those patients in whom prostatie calculi were known to have developed 
after the existence of urinary tract infection, long latent periods were noted 
before calculi appeared in the prostate. But gonorrheal infection at the youthful 
age did not bear relationship to later urinary infection due to a variety of 
bacterial invaders. In brief, the acute gonorrheal disease, even though present 
for 1 to 3 months in most of these patients during the pre-antibiotic days, did 
not predispose to general types of urinary tract infection later in life. 

National statistics on gonorrhea . In order to compare the 50 per cent incidence 
of gonorrheal histories disclosed in this survey with the occurrence of the disease 
in the population-at-large, those latter data were acquired. Table 6 presents 
these figures. 
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Aside from uncontrollable variables and weaknesses in the compilation of the 
foregoing information, it is clear that the 50 per cent incidence of gonorrhea in 
the present survey of 361 cases of prostatic calculi exceeds by far the occurrence 
of that disease in the general population, even during the years when the pa¬ 
tients now under study were infected. Unfortunately, the incidence of gonorrheal 
history in the 10,673 patients of benign prostatie hypertrophy studied at this 
Institute who did not develop calculi is not known. 

The figures in table 6 reflect improved methods of collecting and accumulating 
public health data, the influence of war years on spread of gonorrhea and 
possibly the beginning decline in occurrence of the disease as an effect of the 
chemotherapeutic and antibiotic era. 

Unrelated diseases found in present survey. Because the group of patients in 
whom prostatic calculi appear often suffer other “diseases of aging”, it seemed 
worthwhile to determine if any given illness or specific group of infirmities 
existed. That this was not so is demonstrated in table 7. 


Table 7. History and diagnosis of some common diseases in patients with 

prostatie calculi 
1. Gemto-urinary 


PENIS 

URETHRA l 

SCROTUM | 

TESTIS 

EPIDIDYMIS 

SEMINAL 

VESICLE 

BLADDER 

URETER j 

KIDNEY 

2 

45 

11 

5 

23 

6 

50 

12 

56 


2. Systemic 


ENDOCRINOPATHY 

C-V-R 

LUES 

ARTHRITIS 

TB 

EYE 

Diabetes 

Thyroid 

Parathyroid 


7 

5 

1 

63 

28 

11 

5 

6 


With regard to the emphasis on various genito-urinary diseases specified in 
the above table, it is manifest that a urological institute would record most 
carefully any associated or historical pathological change in this bodily system. 
The penile lesions were hypospadias; the urethral were mainly strictures; the 
scrotal were either hydrocoele or varicocoele; the testicular were traumatic, 
surgically excised or inflammatory; the epididymal were chiefly inflammatory— 
as was also true of the seminal vesicular lesions; the bladder, ureteral and 
kidney diseases were infectious, congenital and calculous for the most part. 

No single group of generalized diseases in these patients were even sug¬ 
gestively related to the prostatie calculi. The cardiovascular-renal (C-V-R) 
lesions were probably less frequent than in other hospitalized men of this age. 
Syphilis appeared to be a fortuitously concurrent disease and to bear no relation¬ 
ship to formation of prostatie calculi in later life. 

Other body sites of cancer and calculi. Whether prostatie calcification or cancer 
developed in any relationship to cognate pathological changes in other tissues 
appears numerically unlikely, according to the figures composing table 8. 
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From these data it can not be deduced that prostatic calcuh are part of a 
generalized, systemic process of pathological calcification throughout the body. 
That gemto-urmary tract cancels are recorded most frequently suggests that 
these areas were more thoroughly investigated than others in this specialized 
Institute However, when indicated in any patient, a seaich for cancel anywhere 
in the body was made It would appear that only large 01 otherwise impressive 
skin cancers were mentioned, since a greater incidence of cutaneous neoplasms 


Table 8 Cancer and calcuh elsewhere tn patients with proslatic calculi 
Cancer (11 cases) 


BLADDER 

SKIN 

U8ETU2A 

LI\ ER 

7 

2 

1 ! 

1 


Calculi (71 cases) 


KIDNEY 

BLADDER 

deeteb 

URETHRA 

CALLSLADDER 

PANCREAS 

37 

19 

11 

2 

1 

1 


Twelve cases had calculi in 2 other locations (also in genito urinary tract) One case 
had calculi in 3 other sites (renal, ureteral, vesical) One case of hyperparath> roidism had 
bladder and pancreatic calculi, in addition to the prostatic calculi 


Table 9 Summary of data Co existent proslatic calculi and cancer 


Number of cases 20 

Race 

White 18 

Negro 2 

Calculi diagnosed by \ ray and confirmed by surgery 15 

Diagnosis confirmed by histopathology (subtotal perineal prostatectomy) 5 

History of urinary tract infection (duration 1-13 years) 11 

History of gonorrheal urethritis (excludes 1 case lacking proper notes) 6 

Known existence of calculi (3-10 years before cancer diagnosed) 4 

Calculi concurrently elsewhere in body (2 kidney, 1 bladder) 3 

Cancer simultaneously elsewhere in body* 1 

Histopathological mention of benign prostatic hypertroply (ages of cases where 
hyperplasia not mentioned 50, 61, 62, 64, 72, 81) 14 


Other diseases commonly present, mainly cardiovascular and arthritic Only one case 
of lues 

* Bladder cancer had been knov, n and treated for 10 years before discovery of prostatic 
cancer m gland containing calculi 

than recorded here would be expected in men of this age group u The locations 
of the extra-unnary tumors do not point up any connection between them and 
urological neoplasms 

Collected data on proslatic calculi with cancer All the features accumulated 
previously for prostatic calculi are indicated for the concomitance of calculi and 
cancer of the gland and are compiled m table 9 

“Ackerman, L and del Regato, J A Cancer Diagnosis. Treatment and Prognosis, 
St Louis C V Mosby Co , 1947, pp 18-19 ' 
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The foregoing itemizations provide no remarkable facts and are more or less 
similar to those disclosed in the analysis of the entire group of 361 cases of 
prostatic calculi. 

Miscellaneous observations. Of the 121 cases reported histopathologieally as 
benign prostatic tissue, 99 were specified as “benign prostatic hypertrophy”, 19 
were described as “chronic prostatitis” and 3 as “normal prostate”. The latter 
group pertained to patients 43, 44 and 46 years of age. It would seem that 
even these younger patients’ prostatic tissues should show some evidence of 
hypertrophy, but presumably this change was negligible or minimal in com¬ 
parison with most specimens examined, and was therefore ignored by the 
pathologist. 

Included in the 20 cases harboring both calculi and cancer in the prostate 
were 4 cases in which an earlier histopathological report on the operated gland 
was benign, 4, 6, 7 and 10 years previously. Three other cases, not included in 
the group of 20, developed metastases from prostatic cancer proved by x-ray 
evidence and by elevated serum acid phosphatase within 3, 4 and 8 years after 
the first surgical procedure for benign prostatic hypertrophy. These latter cases 
did not receive secondary prostatic surgery. 

The delayed diagnosis in 7 cases of prostatic cancer may represent failure at 
the first operation to have removed prostatic tissue bearing the malignancy, 
failure of the pathologist to diagnose the neoplasm originally, or development of 
the cancer in the residual (posterior) surgical capsule left at the time of the 
first operation. Rolnick remarked that “the finding of carcinoma following 
enucleation in apparently benign hypertrophy has been reported to vary 
between 5 and 15 per cent”. 12 Since, in the present survey, all the prostatic 
cancer coexisting with calculi were undiagnosed pre-operatively, the finding of un¬ 
expected carcinoma was 14-18 per cent here. Smith and Woodruff found that 
cancer developed in the residual surgical capsule of the prostate in 6 per cent of 
surgically enucleated glands, most often within 5 years after the original 
surgery. 13 Some of the 7 cases now under discussion in the present survey may 
represent de novo neoplastic growth developing years afterwards and unrelated 
to the first surgery for benign prostatic hypertrophy. 

In the histopathological reports of the 141 tissue specimens reviewed in this 
paper, corpora amylacea were mentioned in 38 per cent. Because the writer did 
not himself study the microscopic sections in these cases, it cannot be stated in 
how many instances the pathologist neglected to specify the presence of these 
intracinar formations. Since the relationship of chronic prostatitis to the forma¬ 
tion of corpora amylacea is debatable, no attempt was made to correlate a 
history of urinary tract infection with those tissue sections containing corpora 
amylacea. 

The condition of the testicles was generally mentioned only clinically. Thus, 
relationship of gross testicular atrophy or of biochemical measure of testicular 
function to prostatic calculi or to coexistent prostatic cancer is lacking in this 

M Rolnick, H. C.: The Practice of Urology, Philadelphia: J. B. Lippincott Co., 1949, 

318 

13 Smith, G. G. and Woodruff, L. M.: J. Urol., 63: 1077-1080,1950. 
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survey. In one case (B.U.I. No. 23723) there was an attempt to correlate testicular 
histology with prostatic pathology for another study. 11 There appeared to be no 
connection between testicular histology in patients found to have benign pros¬ 
tatic hypertrophy or cancer of the gland. It might be reasonably inferred from 
such data that testicular status was unrelated to formation of prostatic calculi. 
A study of testicular biopsies performed in patients found to have prostatic 
calculi might provide valuable information in this regard. 

A single case history, abstracted as to chronology of pathological develop¬ 
ments, may elucidate many of the features illustrated in the present survey. 

W. S. (B.U.I. No. 20572), a 01-year-old, white book salesman, was admitted 
in April 1950 complaining of progressively worsening symptoms of prostatism 
during the preceding 0 months. The past history had been recorded at this 
hospital since 1931 and may be summarized as follows: 

1931: Hematuria and frequency developed after a 200-mile automobile trip 
in February. Ureteral catheterization at Brady Urological Institute revealed 
bilateral B. coli pyelitis 10 days later. No evidence of prostatie calculi by rectal 
palpation, cystoscopy or radiography. Prostatitis first diagnosed in May by 
rectal examination and microscopic finding of pus cells in expressed prostatic 
secretion. Follow-up revealed unchanged prostatitis in October. Then patient 
failed to return to hospital until 1932. 

1932: Silver nitrate irrigations of bladder repeatedly given for cystitis (organ¬ 
ism not specified). Prostatic smears at various intervals revealed 59-100 white 
blood cells per high power field and “decreased lecithin.” Cultures of urine from 
each kidney reported as sterile. 

1934: Mercurochrome (3 cc of 3 per cent solution) injected directly into 
prostate per perineal route on several occasions failed to reduce number of 
white cells in prostatic secretion. 

1936: Symptoms of backache persisted. The chronic prostatitis and cystitis 
failed to respond to oral mandelate therapy. Rectal examinations of the prostate 
recorded “the lateral lobes firmer than normal in consistency and irregular in 
form.” Expressed prostatic secretion showed 30-40 white blood cells per high 
power field. Colon bacillus recovered from left ureteral urine in February, 
despite ketogenic diet. Hospitalized briefly in February, at which time right 
pyelitis with a “gram-negative bacillus” was found. Chronic prostatitis persisted 
(15-20 white blood cells per high power field), unaffected by oral medication 
with Phospho-Mandelate. 

1937: Urotropin exerted no favorable influence upon the chronic urinary 
tract infection. Expressed prostatic secretion showed 15-20 white blood cells 
per high power field. Dull, constant low back pain recurred as primary symptom 
of prostatitis. Sulfanilamide was given orally over a 3-month period, without 
favorable result. In the expressed prostatic secretion 40-50 white blood cells 
per high power field were still present after treatment in various dosage levels. 

1938: Use of oral sulfanilamide for right choroiditis (20 gr. daily for 3 days) 
produced a sensitization reaction consisting of swelling of the lips and generalized 
formication. Chronic prostatitis with dull, low back pain persisted. 

“ Lynch, K. M, and Scott, W. W.: J. Urol., 64:767-776,1950. 
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1939: Prostatic calculi seen by x-ray examination for the first time after 8 
years of known prostatitis. Intraprostatic injection of 10 cc of 10 per cent mer- 
curochrome given without benefit for persistent chronic prostatitis. Culture of 
bladder urine revealed colon bacilli and atypical Aerobacter. 

1943: Expressed prostatic secretion revealed 50-80 white blood cells per high 
power field. Sulfadiazine was given orally for 2 weeks without appreciable 
symptomatic relief or improvement in the consistency of the prostate by rectal 
palpation. 

1948: Expressed prostatic secretion "loaded with white blood cells.” Low 
backache unabated. 

1950: Symptoms of prostatism (weakness of urinary stream and sensation of 
inadequate emptying of the bladder) had become progressively annoying for 6 
months. By rectal palpation the prostate was lfi times enlarged. Induration 
and crepitation throughout suggested benign prostatic hypertrophy and prostatic 
calculi. Cystoscopy revealed a large median lobe and moderate lateral lobe 
hypertrophy, causing residual urine of 70 cc. X-ray studies confirmed the clinical 
diagnosis of prostatic calculi. A transurethral resection of the median lobe and 
of parts of the lateral lobes was performed in April 1950. Pathology Depart¬ 
ment reported carcinoma of prostate, prostatic calculi and benign prostatic 
hypertrophy. Oral stilbesterol was given (1 mg t.i.d.) for 6 weeks. Then a radical 
perineal prostatectomy was performed. Convalescence was satisfactory. Recovery 
of urinary continence was slow. 

Histopathological report on total surgical specimen same as for transurethrally 
removed tissue. 


DISCUSSION 


Conjecturally, the formation of prostatic calculi may be a deposition of earthy 
phosphates on corpora amylacea, 4 - 15 which in turn may result from chronic 
prostatitis or cause chronic prostatitis. 11 Or the inspissation of prostatic acinar 
secretions induced by infectious ductal obstruction may produce calculi un¬ 
related to corpora amylacea. 18 - 17 The inorganic constituents resemble closely 
those in any urinary calculi, while the organic constituents are closely related to 
bone salts. 18 Endocrine influences may affect development of calculi as well as 
benign prostatic hypertrophy. 11 Metabolic alterations in the infected prostate 
or within the bodily economy of the aging male may predispose to this calcifica¬ 
tion. Little argument prevails regarding the extrusion of calculi toward the 
surgical capsule of the gland as the process of adenomatous hyperplasia 
proceeds, 10 - 15> 18 whether the calcareous deposits be intra-acinar or parenchymal 
originally. 

Of the preceding hypotheses, only that regarding the mechanical pathway 
leading to the final anatomical location of calculi is generally accepted. Although 
even this concept bears some basis for controversy, this problem is insignificant 


15 Hamer, H. G. and Dykhuizen, T. A.: Am. J. Surg., 24: 119-123, 1934. 

16 Judd, E. S. and Crenshaw, J. L.: Minn. Med., 2: 52-56,1919. 

17 Young, H. H. and Davis, D. M.: Young’s Practice of Urology, Philadephia: W. B. 
Saunders Co., 1926, p. 382, 

18 Huggins, C. and Bear, It. S.: J. Urol., 51: 37-47,1944. 
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as compared with the uncertainties that pervade the theories of formation of 
these prostatic calcifications. 

When the present review was completed, it became apparent that some 
essential data were lacking in order to establish statistical correlations as to the 
role of infection hi the later development of prostatic calculi. For example, the 
group of patients with only benign prostatic hypertrophy were not analyzed as 
to the presence or absence of antecedent urinary tract infection, and the pa¬ 
tients within that category of prostatic hypertrophy who had gonorrheal ure¬ 
thritis at a youthful age and did not develop calculi were not studied in that 
regard. Nonetheless, within the limitations of the information presented, certain 
trends may be suggested. 

Firstly, more than two-thirds of the patients in the present survey had a 
history of urinary tract infection—often for exceedingly long periods of time— 
presumably before prostatic calculi developed. Because one-half of the cases 
reviewed here had Neisserian infection relatively early in life, it is quite probable 
that the disease was a nidxis for later intraprostatic deposition of calcium salts. 
Other reports cite an equally high incidence of gonorrheal histories, far greater 
than noted in the general population. 1 ’ 6 

The age at which gonorrhea was most commonly contracted was much younger 
than the average age at which prostatic calculi were diagnosed. Although a 
small number of patients harbored radiographically demonstrable calculi at an 
early age, it is possible that the deposition of calcium salts in the prostate was 
for some reason accelerated in these individuals. However, this could not be 
correlated with any historical or biochemical data within their hospital records. 
On the other hand, there was no general relationship between pathological 
calcifications in soft tissues of patients found to have prostatic calculi. 

Less than one-half of the histopathological reports rendered in 141 cases here 
made reference to corpora amylacea. The presence of benign prostatic 
hypertrophy was mentioned in 113 instances of the 141 prostatic tissue specimens 
removed from glands found to have calculi. The existence of corpora amylacea 
has been stated to be inversely proportional to benign hypertrophy of the gland. 1 
Although this finding of association of corpora amylacea with smaller glands 
appears to find application in the present study of benign, calculi-bearing 
prostates, it does not hold in the cases of coexistent prostatic calculi and cancer. 
In the latter group, benign hypertrophy of the prostate is mentioned in almost 
two-thirds of the tissue specimens bearing prostatic calculi with cancer. 

Hudson et al. observed that unsuspected prostatic carcinoma did not occur in 
smaller glands more frequently than in the larger, benignly hypertrophied 
specimens. 8 In the present study, this lack of correlation between small size of 
the prostate and development of adenocarcinoma was confirmed. Although the 
series of cases of cancer here is small, additional data from other sources should 
be reported and may be expected to corroborate this point. 19 

So-called “hormonal imbalance” could not be evaluated from the data 

11 Hudson, P. B., Finkle, A. L., Sproul, E. E. and Stout, A. P.: Prostatic cancer V. 
Detection of early lesions. In press. 
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METASTATIC CARCINOMA OF THE PENIS SECONDARY TO 
CARCINOMA OF THE RECTUM: A REVIEW OF THE 
LITERATURE AND REPORT OF A CASE 

HOBART L. BOYD 

From the Department of Surgery, Division of Urology, of the University of Rochester School 
of Medicine and Dentistry, Rochester, N. Y. 

A review of the literature revealed that metastatic growths in the penis, of 
all kinds and from all primary sites, were relatively uncommon and that there 
were but five authentic cases of penile adenocarcinoma secondary to a primary 
growth in the rectum. Niewiesch published the first case of this sort in 1933. 
This was followed by reports by Mathesan in 1935, Stein and Hantsch in 1937, 
Thompson in 1950, and Cattell and Mace in 1951. We have recently observed 
such a case in which the secondary penile lesion occurred five years following 
an abdominoperineal resection for adenocarcinoma of the rectum. Because of 
the apparent rarity of this condition, a sixth case will be presented in detail and 
pertinent data discussed from the cases to be found in the literature. 

CASE REPORT 

R. B. N., S. M. H. No. 257412, a 54 year old white man, was first seen in 
December 1946 with symptoms suggesting large bowel obstruction. Two years 
previously he first noted several loose bowel movements daily, containing mucus 
but no blood. During this period there was a gradual weight loss of 15 pounds 
accompanied by increasing fatigue and irritability. For several weeks the stools 
had been of small caliber and following the passage of stools he frequently noted 
bright blood on the paper. Three weeks before admission the patient became 
constipated, accompanied by shifting cramping sensations in the abdomen and 
almost constant dull low back pain. Throughout this entire period he had noted 
a slight decrease in size and force of urinary stream and occasional burning and 
nocturia. 

The patient’s general health had been excellent. He had pneumonia in 1942. 
Operations had been performed for anal fissure and hemorrhoids in 1944. He 
had an appendectomy for acute appendicitis in May 1946. The system review 
and family history were otherwise noncontributory. 

Physical examination revealed a thin man who appeared chronically ill and 
showed evidence of weight loss. The vital signs were normal and the blood pres¬ 
sure was 148/86. No abdominal tenderness was elicited but there was mild 
gaseous distension with a visible and palpable dilated bowel above the sigmoid. 
On rectal examination the prostate gland was moderately enlarged, smooth and 
of normal induration. Above the level of the prostate on the posterior wall of 
the rectum was a firm, fixed, nodular mass. The mass seemed to be attached to 
the hollow of the sacrum. 

This investigation was supported with funds from the Dr. Henry C. Buswell Memorial. 

Read at annual meeting, Northeastern Section, American Urological Association, at 
sea, aboard the S. S. Ocean Monarch, October 4-10, 1952. 
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The luboiatoiy examinations levealed the following the blood Wassermann 
was negative, led blood count 5,190,000, white blood count S,350, hemoglobin 
12 4 gm , serum nonpiotem mtiogen 13 mg pel cent, total pioteins b 5 gm per 
cent, and A/G ratio 5 2/13 The urine e\imniation was completely negative 
for albumin, sugai, white blood cells, ltd blood tells, casts and bacteria An 
\ lay of the abdomen showed slight dilatation of the large bowel in the legion 
of the left tiansveise colon 

A combined abdommopeuneal resection of the lectum was performed by Dr 
T B Jones on Decembei 10, 1910 No lmge glands weie encounteied within the 
abdomen but theie was a small nodule on the undei surface of the livei The 
nodule could not be visualised but on palpation did not seem to be a metastasis 
The pathological specimen consisted of a 21 cm segment of terminal bowel with 
a completely annular, stenosing lesion measuimg 5 5 cm in length, located 
about 5 cm above the anus The specimen showed the bowel above the lesion 



1IC 1 Section fiom [min ir> adcnot ircmoma of rectum showing invasion into muscle 

dilated to a diameter of 12 cm Studies of the microscopic sections levealed a 
typical adenocarcinoma ol the rectum with invasion deep into the musculai 
layers Metastasis was found m one legional lymph node (fig 1) 

Several complications arose duimg his immediate postopeiative couise In¬ 
testinal obstiuction developed necessitating lapaiotomy foi release of small 
bowel adhesions on the fouiteenth day Unnaiy letention followed the lemoval 
of the Foley cathetei which had been inserted at the time of surgery A cysto 
scopic examination levealed coarse tiabeculation and a cystometnc study dem¬ 
onstrated hypotomcity of the bladder The piostate gland showed modeiate 
hypertiophy consisting of two lateral lobes and a median lobe which obscuied 
the proximal one thud of the tngone A transuiethral lesection of the prostate 
gland was peifoimed on Januaiy 28, 1947 and lecoveiy fiom the pioceduie was 
uneventful 

The patient’s penneal wound was slow m healing and G months after surgery 
a perineal abscess developed, necessitating leadmission to the hospital foi dram- 
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age. Biopsy studies of tissue from the perineal wound showed infected granula¬ 
tion tissue but no evidence of tumor. The perineal wound healed satisfactorily. 

He was followed regularly thereafter by his general surgeon. On several occa¬ 
sions he complained of pain in the perineum but had no other symptoms until 
February 1951 when, in addition to the perineal discomfort, he noted burning 
with urination, increasing nocturia, occasional urgency and frequency. Exami¬ 
nation revealed a very hard mass in the perineum just to the right of the midline 
under the symphysis near the base of the penis (fig. 2, /l). With a sound in the 
urethra, the mass could be moved over the instrument and seemed anterior 
and lateral to the urethra. Microscopic examination of the urine revealed an 
occasional white and a rare red blood cell. He was re-admitted to the hospital 
and the mass explored. A very hard oval mass of tissue measuring 3.6 by 2.2 



Fig. 2. Schematic drawing with A and B representing sites of first and second metastatic 
growths respectively. 

cm. was exposed through a midline perineal incision. It had invaded a large part 
of the right ischiocavernosus muscle, was in close proximity to the pubic ramus 
and had penetrated through Buck’s fascia into the corpus cavernosum at one 
point. It was carefully dissected off the pubic ramus and the involved area of 
Buck’s fascia and corpus cavernosum removed from the penis. Pathological 
studies of this tissue showed metastatic adenocarcinoma identical with the 
original rectal tumor (fig. 3). 

The patient had no further trouble until October 1951 when he became aware 
of a painful nodule in the right side of the penis near the base. When he returned 
to see us in November 1951, one could not determine whether this mass which 
was palpable and freely movable over a sound was superficial to, or beneath, 
Buck’s fascia. It was believed to be metastatic in origin but since the urine was 
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heaxily infected it seemed udxusable to phue him on a nimaiy antiseptic and 
examine him again 1 week latei On this occasion at least two small aieas could 
be palpated ui 01 beneath Buck’s fascia, and m addition theie was a baid tender 
mass extending down along the light pubic Iannis just about to the uppei limit 
of the aiea pieviously exploied A ejstoscopu examination levealed a normal 
bladdei and piostatic inetlua without any evidence of lumoi The blood counts 
were noimal and the semm nonpiotem mtiogen was 3S mg pci cent A phenol- 
sulfonphalem test showed 05 pei cent exaction in 2 boms Void and alkaline 
phosphatase studies weie noimal An cxcietoiy mogiam showed good function 
bilaterally with no evidence of pathological change He was admitted to the 
hospital foi ladual amputation of the penis 
The ladical amputation of the penis was peifoimcd by Dr W W Scott on 
Januaiy 2, 1952 V midline illusion was stalled seieial lentimcteis aboie the 
base of the penis o\ei the abdomen, then tamed downwind enure hug the base 



of the penis and extended a shoit distance along the median laphe The shaft 
of the penis was fieed down to the bulbous uietlna wheie the uiethia was sepa¬ 
rated fiom the coipoia cavernosa and seveied Following this the doisal penile 
aiteiy and vein weie cut and ligated and the uuial attachments of the corpoia 
cavernosa dissected off the pubic lami The bulbous poition of the uietlna with 
corpus spongiosum, having been dissected fiee foi a satisfactory distance was 
cut across and then transplanted thiough a stab wound in the peuueum just 
under the scrotum Great caie was taken to avoid angulation and tension of the 
uiethia and a fiee cuff of urethia approximately one half inch in length was 
allowed to extend beyond the skm of the perineum A Foley catheter w'as inserted 
tluough the uietlna foi diamage Due to the previous surgeiy, consideiable 
seal tissue was encounteied in dissecting the ciural attachment fiom the pubic 
ramus on the light side and also in sepaiatnig the coipus spongiosum from the 
right coipus cavernosum At the end of the pioceduie, hoivevei, it appealed 
that all tumor healing tissue had been lemoxed The wound was adequately 
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drained and closed. The patient’s course was uneventful and he was discharged 
on the fourteenth postoperative day. Examination of the surgical specimen re¬ 
vealed no involvement of the glans penis or urethra. Within the right corpus 
cavernosum, in the proximal two thirds of the specimen, were 6 hard nodules 
measuring from 0.5 to 2.5 cm. in diameter. Studies of the microscopic sections 
revealed tissue with the same characteristics as the original adenocarcinoma of 



Fig. 4. Sections from tumor tissue removed at time of radical amputation of penis. A, 
mass of adenocarcinoma within spongy tissue of corpus cavernosum; B, metastatic adeno¬ 
carcinoma in right crus of penis. 



Fig. 5 Photograph following radical amputation of penis. A, note colostomy opening and 
scrotal hernia; B, slightly protruding transplanted urethral orifice with no tendency 
toward stricture formation. 

the rectum (fig. 4). At the time of discharge the serum nonprotein nitrogen was 
41 mg. per cent. He was placed on gantrisin therapy for a urinary infection with 
A. aerogenes. At the time of his first postoperative visit, 2 weeks later, the urine 
was microscopically normal and he voided satisfactorily. Up until the present 
time he has been free from urinary infection and has had no symptoms of re¬ 
current tumor (fig. 5). 
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DISCUSSION 

The pertinent clinical data from the cases previously published and the one 
herein reported are condensed in table 1. It should be noted that the primary 
tumors were all low rectal lesions. In four of the cases the tumor mass was de¬ 
scribed as palpable on digital rectal examination. Of the 2 remaining cases, one 
lesion was described as being 6 cm. inside the rectum on proctoscopic examina¬ 
tion, while the tumor location in the other case is assumed to be low because of 
the trans-sacral surgical approach. The primary rectal lesion was operable in 
3 cases; an abdominoperineal resection having been carried out in two and a 
trans-sacral rectal amputation in the third. The other 3 cases were seen in the 
terminal stage of the disease and were considered inoperable because of the 
poor general condition of the patient due to marked local extension of the growth 
or distant metastases. In the case presented by Thompson the first symptoms 
were those due to the penile metastasis while all the other cases had bowel 
symptoms for varying periods of time before the metastatic penile lesions oc¬ 
curred. The long interval which elapsed between treatment of the primary 
lesion and the appearance of the metastatic disease was of interest in 2 cases. 
The patient presented by Cattell and Mace did not have symptoms of metastatic 
adenocarcinoma of the penis for 30 months after abdominoperineal resection 
while our patient did not show clinical manifestations of penile metastasis for 
60 months following rectal surgeiy. 

Priapism was present in three of the reported cases. Although this condition 
is commonly seen in primary tumors of the penis, the incidence is greater in 
metastatic lesions. According to Stein and Hantsch the priapsim is due not only 
to tumor replacement of the cavernous bodies but also to secondary stasis and 
thrombosis of blood sinuses not directly involved. Niewiesch emphasized that, 
in spite of its rare occurrence, the possibility of metastatic tumor of the penis 
should be considered whenever priapism is seen. Urinary retention, due to en¬ 
croachment of the tumor mass upon the urethra, was the presenting urinary 
symptom in 2 cases. Our case is the only one to have neither of the above symp¬ 
toms; the genito-urinary symptoms having been perineal pain and painful 
nodules in the penis. 

Surgical treatment of the metastatic penile lesion was carried out in only 3 
cases. In the case reported by Niewiesch the lesion was treated by simple ampu¬ 
tation of the penis at the base. Six months later the patient had multiple metas¬ 
tases, among which was a destructive tumor under the symphysis near the 
urethral opening. The patient reported by Cattell and Mace had an isolated 
metastatic mass in the left corpus cavernosum near the penoscrotal junction, 
the mass measuring 5 by 2.5 cm. The lesion was removed by local excision. 
Treatment in our case consisted of local excision of an isolated metastatic mass 
5 years after primary rectal surgery, followed by radical amputation of the penis 
10 months later for metastases within the right corpus cavernosum. 

Three of the reported cases were in the terminal stage of the disease when 
first seen and were all deceased within 5 months following the appearance of the 
penile lesion. The patient reported by Niewiesch died within 10 months from 



Table 1. Pertinent clinical data from the case 'presented and those collected from the literature 
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generalized metastases. Our case and that presented by Cattell and Mace are 
especially interesting from the standpoint of survival. A long time interval 
elapsed in each instance, following the abdominoperineal resection, before the 
metastatic penile lesion appeared. In one instance the patient was alive and well 
9 years after excision of the metastasis while in the other the patient is alive and 
well 6 years following the abdominoperineal resection and 18 months after the 
occurrence of the metastatic penile lesion. 

The occurrence of metastasis in the corpus spongiosum of the urethra was 
noted in only 2 cases. The case described by Stein and Hantsch had no post¬ 
mortem examination but definite nodules were present in the glans penis. Biopsy 
of other nodules in the shaft of the penis showed typical metastatic adenocarci¬ 
noma from the rectum. The case studied by Thompson showed a metastatic 
nodule in the glans penis which was biopsied, and autopsy revealed extensive 
involvement of the corpus spongiosum as well as the corpora cavernosa. 

The metastatic route taken by cancer cells from primary adenocarcinoma of 
the rectum to the penis is not known. Stein and Hantsch explain the extension 
as being along the pathway of least resistance, namely into the ischiorectal 
fossa, then through the junction of the deep and superficial triangular ligaments 
with Colles’ fascia into the superficial perineal space. They also assert that, 
since cancer cells do not usually spread against fascial planes, metastatic involve¬ 
ment of the corpus spongiosum would probably result from extension through 
the urogenital diaphragm. 

We believe that there is a more logical explanation to account for the occa¬ 
sional spread of adenocarcinoma of the rectum to the penis. According to Cal¬ 
lander, the rectal veins form a rich hemorrhoidal plexus within the bowel wall. 
The superior hemorrhoidal vein drains into the portal system and the middle 
and inferior hemorrhoidal veins drain into the inferior vena cava. Since the 
venous drainage of the rectum is away from the penis, one would not expect 
venous metastases to the penis from primary rectal growths. Some of the rectal 
lymphatics drain to nodes lying along the superior hemorrhoidal veins and then 
to the nodes of the mesentery while other lymphatic channels follow the middle 
hemorrhoidal vessels and empty into the hypogastric lymph nodes. Most of the 
inferior hemorrhoidal lymphatics, however, pass through the perineal region, 
later to join the inguinal glands. Many of the lymphatics in the perineal region 
follow the course of the inferior hemorrhoidal vein and internal pudenal vein 
from which it branches. Since the internal pudenal vessels not only give rise to 
the inferior hemorrhoidal vessels but also supply the penis and ischiocavemosus 
muscles, one might well expect a spread through lymphatic channels to these 
structures. According to Miles, carcinoma of the rectum may extend through 
lymphatic channels downward into the wall of the bowel below the growth, into 
the rectal sphincter and ischiorectal fossa. It may be assumed that cancer cells 
gain entrance to the peri-anal lymphatics by this means or by contamination of 
the anal area with cancer cells at the time of the abdominoperineal surgery. It 
would seem to us that the above mentioned pathway is the most logical explana¬ 
tion for the occurrence of an isolated metastasis in the penis, secondary to 
adenocarcinoma of the rectum. 
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SUMMARY 

Metastatic carcinoma of the penis secondary to carcinoma of the rect um is 
rare, there being but 5 authentic cases reported in the literature. 

A sixth case has been presented, the literature reviewed and the pertinent 
clinical data discussed. 


ADDENDUM 

Since this manuscript was submitted, Bowersox and Frerichs (J. Urol., 68: 
897-902,1952) have reported a case of adenocarcinoma of the colon with sec¬ 
ondary tumor of the penis. Our case, therefore, is the seventh published case 
of this sort. 

277 Alexander St., Rochester, N. Y. 
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CAUSES OF DEATH IN UROLOGICAL PRACTICE AS STUDIED 
CLINICALLY AND ON A HUNDRED AUTOPSIES 

VITTORIO GIONGO and UMBERTO MUSIANI 
From the Clinica Chimrgica of the University of Bologna, Italy 

The object of t his paper is not the study of the inner mechanism of death as 
such, but the research into the peculiar anatomical and functional alterations 
leading to it. To achieve this end we have deemed necessary to take into con¬ 
sideration not only clinical data, but also postmortem findings, the possibility 
of wide discrepancies between clinical objectivity and the pathologists’ state¬ 
ment being well known. 

We have therefore considered only those patients who died during their stay 
in the hospital, and upon whom autopsies were performed (100 autopsies on 133 
casualties or 75.2 per cent). 

By means of a careful scrutiny of clinical and postmortem data, we have at¬ 
tempted to define the principal cause of death and the conditions leading to it, 
in order to reconstruct the morbid progression resulting in death. 

References on the subject are rather scarce, while papers on every single ail¬ 
ment are so abundant that it is practically impossible to quote them integrally. 
As far as we know, Hyman and Mencher (J. Urol. 33 : 315,1935) and MacKenzie 
and Seng (J. Urol. 29: 321, 1933) have published papers on causes of death in 
urological patients, but, as the structure of our study is substantially different, 
we restrict ourselves to this acknowledgment. 

To classify our subject matter as rationally as possible, we have schematically 
presented the fatal pathological conditions with their various complications 
clearly outlined: Deaths caused by 1) fatal conditions extraneous to the primary 
disease, 8 cases; 2) normal evolution of the disease, 24 cases; 3) inflammatory 
complications, 47 cases; 4) noninflammatory conditions associated with inter¬ 
ventions or with the use of instruments, 21 cases. 

As shown in this scheme, the causes of death are divided under various heads, 
each of which will be singly analyzed. Practical deductions will then follow. 

FATAL CONDITIONS EXTRANEOUS TO THE PRIMARY DISEASE 

Under this head we have classified fatal conditions not strictly to be ascribed 
to the original genito-urinary disease which brought the patient to the hospital; 
such conditions do not necessarily represent complications. They include diffuse 
arteriosclerosis, 1 case; cerebral hemorrhage, 1 case; cardiac failure, 6 cases; 
causes of death having no apparent relation to the primary disease. 

The case of a patient whose death, 21 days after operation, was caused by 
diffuse arteriosclerosis deserves particular notice. This 85 year old man, on the 
eleventh day after a Freyer prostatectomy, with an already healed cystostomy 
wound, and urethral miction reinstated, began to show signs of mental confu¬ 
sion and rapid decline. Autopsy findings revealed general arteriosclerosis most 
evident in the brain and kidneys. 
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Cerebral hemorrhage was responsible for the death of a 60 year old patient, 
4 days after cystostomy. He suffered from diabetes, but his age and blood pres¬ 
sure, still within normal limits, gave no hint of a possible fatal ter min ation. 

Among cardiac causes of death, coronary infarction was observed twice. (Both 
patients were taking estrogens for prostatic carcinoma; one carried an indwell¬ 
ing catheter; the other died 20 days after orchiectomy.) Acute heart failure was 
observed 4 times (three of the patients operated respectively-of Freyer pros¬ 
tatectomy, cystostomy, and explorative laparotomy for retrovesical tumor). No 
connection could be traced between the operations and the heart failure. Au¬ 
topsy findings showing grave degenerative lesions involving the aorta confirmed 
the diagnosis as in the previous cases of infarct. The fourth patient of this group 
was a man affected with syphilis and diabetes; he was hospitalized for stenosis 
and peri-urethral abscess; no operative intervention took place. He died 52 days 
later, when the urinary conditions had very much improved. Autopsy findings 
showing coronary sclerosis, myocardosis and luetic aortitis gave abundant rea¬ 
son for a fatality, but a gastric carcinoma, with hepatic and pulmonary metasta- 
ses, whose course had been wholly asymptomatic, was also present. 

The aforementioned deaths, amounting to the 8 per cent of our statistics, 
represent the normal output of an urological service, mostly composed of elderly 
people, already tried by a long illness. Such fatalities are not easily predictable, 
as patients come to the urologist with an already taxed functional balance, 
which, despite favorable clinical findings, can be easily upset. 

DEATHS CAUSED BY NORMAL EVOLUTION OP DISEASES OP THE UROGENITAL TRACT 

In this second group we have assembled the fatal conditions resulting from 
the normal evolution of a disease free from complications and left more or less 
to itself. Such conditions include the cancerous cachexy originating from dif¬ 
fuse metastases, 12 cases; tuberculous generalization, 1 case; acute anemia sub¬ 
sequent to profuse hemorrhage of easily bleeding lesions, such as papilloma and 
vesical varices, 2 cases; lastly uremia caused either by the extensive destruction 
of renal parenchyma, or by ureteral occlusion by calculi or neoplasic infiltra¬ 
tion, 9 cases. 

In the 12 patients victims of malignant cachexy, autopsy findings revealed 
metastatic diffusions incompatible with life. Ulcerated hepatic metastases of a 
carcinoma of the testis had caused an hemoperitoneum. In another case, a car¬ 
cinoma of the bladder had given metastases in the corpora cavernosa of the 
penis. This infrequent localization, described elsewhere by one of us, had led, 
intra vitam, to doubts as to the existence of an induratio penis plastica. In two 
cases of prostatic cancer the liver was literally crammed with metastases, and 
in 1 case this organ tipped the scales at kg. 8,5. Tuberculous generalization 
caused the death of a 54 year old female patient, 69 days after the removal of 
a ureteral stump which had caused a lumbar fistula following a nephrectomy. 
Autopsy findings showed diffuse tuberculosis, with evident localization in the 
meninges and peritoneum. Two patients died of hemorrhage: one, an 85 year 
old male patient, suffering from a benign papilloma had reached a nearly ter- 
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minal condition through his own negligence when brought to us; the other died 
5 days after an epicystotomy performed for calculosis. An uncontrollable hemor¬ 
rhage, showed by autopsy to proceed from ulcerated vesical varices, was the 
cause of this death. In 9 patients in whom morbid processes were allowed to 
progress untouched, death was brought about by uremia. In 5 cases extensive 
destruction of renal parenchyma due to tuberculosis, 3 cases; polycystic disease 
of kidneys, 1 case; and sclerotic kidney, 1 case; was responsible for the exitus. 
The lesions revealed by autopsy were such as to render the still functioning renal 
parenchyma almost unrecognizable, demonstrating thus the capacity of the 
organism to withstand an inconceivable degree of destruction in such an impor¬ 
tant emunctory organ. In 3 cases uremia was caused by neoplasic infiltration of 
both ureters from a carcinoma of the uterus, 1 case; and of the bladder, 2 cases. 
The conditions of these patients were so desperate that a nephrostomy was con¬ 
sidered inadvisable. Uremia, consequent to renal occlusion by a calculus wedged 
in the right ureter, was responsible for the death of a 31 year old female patient 
suffering from calculous left hydronephrosis. Catheterization of the ureters, 
pushed above the calculi, failed to bring relief, and only after 6 days of anuria 
the patient passed 150 cc of urine, and the following day 500 cc. Uremia pro¬ 
gressed nevertheless to coma and death, which took place on the tenth day, 
with a nonprotein nitrogen of 0.97. Degeneration of glandular tissue, chiefly 
renal and hepatic, was revealed at autopsy. The last mentioned localization ex¬ 
plained the presence of jaundice during the first days of anuria, which subsided 
later on. This report seems to be of particular interest, as it shows how lesions 
resulting from renal occlusion, in conjunction with hepatic disturbances, become 
very soon irreparable, and lead to a fatal termination, even when there is some 
functional renal recovery. 

The causes of death examined in this group are generally unavoidable as they 
represent the terminal stage of a fatally evolving illness. Only acute anemia 
could be prevented, and, perhaps, considering the progress of antibiotic and 
chemical therapy, tuberculous generalization. 

FATAL INFLAMMATORY COMPLICATIONS 

Inflammatory complications of a fatal nature are extremely frequent in dis¬ 
eases of the urogenital tract, and represent one of the principal causes of death. 
Death may occur through a) toxicosis, when the process remains relatively lo¬ 
calized; b) direct infection, as when a perirenal purulency opens directly into 
the peritoneum; c) through hematogenous dissemination with septic pyemia; 
d) through the mechanism of ascending pyelonephritis. The last instance is the 
commonest. In our analysis of mortal inflammatory involvements we will then 
consider these 4 cases. It is generally known that inflammatory conditions often 
arise during the course of such diseases as vesical carcinoma and vesical calculo¬ 
sis, so as to be considered a normal evolution of the disease. On the other hand, 
it is admitted that instrumentation and surgical intervention are often responsi¬ 
ble for promoting infection, in spite of careful precautions and the use of anti¬ 
biotics; While not abscribing to instrumentation and surgical intervention a 
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direct influence upon infection, we prefer to consider separately patients who 
died through inflammatory complications without having been submitted to 
instrumentation or operation. 

The 47 casualties due to inflammatory complications are divided as follows: 
without instrumentation or operation, 7 cases; after instrumentation, 14 cases; 
after surgical intervention, 26 cases.. 

The foregoing data have a purely chronological value in that the deaths 
occurred after but not because of the treatment mentioned. Cases in which a 
relationship between the treatment used and the fatal inflammatory complica¬ 
tions could be clearly established will be further and separately discussed. 

We will now analyze seven casualties, for which instrumentation or surgical 
interventions could not be held responsible. In 1 case the mechanism of fatal 
infection was rather unusual: In a 70 year old female patient a right pyonephro¬ 
sis determined a purulent perinephritis. The ensuing perforation of the peri¬ 
toneum ended in a rapidly fatal peritonitis. In 2 cases the infection spread 
through hematogenous dissemination: an aposthematous nephritis characterized 
by the presence of numerous small cortical abscesses was observed at autopsy. 
In the first of these 2 cases the primary cause of infection was a putrid cystitis 
following prostatic cancer; in the second one a prostatic abscess opening into 
the urethra had determined the fatal pyemia. Four patients were victims of 
uremia determined by ascending pyelonephritis originated from vesical car¬ 
cinoma (3 cases) and calculous cystitis (1 case). In this last instance infection 
was fostered by the co-existence of renal calculosis. Autopsy reports of these 
4 patients showed the typical rein des urinaires with the characteristic lesions of 
ascending infection. The seven above mentioned casualties observed purely 
from a pathologist’s viewpoint show that inflammatory complications can bring 
about a fatality through various processes. 

Instrumentation was followed by 14 casualties: in 13 cases after urethral 
catheterization or the use of indwelling catheter, in 1 case after the use of metal¬ 
lic ureteral sound. 

In 5 patients the indwelling catheter had determined a peri-urethral phlegmon. 
In 3 cases (2 adenoma and 1 prostatic cancer) autopsy made clear that infection 
had spread to the bladder and death had occurred through ascending pyelo¬ 
nephritis. In the fourth patient of this group (sclerosis of bladder neck) infection 
had been carried by hematic diffusion and determined an aposthematous nephri¬ 
tis. The exitus in the fifth case (prostatic adenoma) was caused by a toxicosis: 
autopsy showed a fatty and hyalin degeneration of the kidney, with no symp¬ 
toms of diffusion from the primary urethral focus. In 7 patients the primitive 
focus was represented by cystitis; in 4 cases the already mentioned processes of 
ascending pyelonephritis caused the fatalities; in the other two instances the 
patients were carrying an indwelling catheter for relief of prostatic obstruction: 
diffusion of infection to the bladder by way of the blood stream determined in 
1 case an aposthematous nephritis, and in the other bronchial pneumonia, with 
confluent foci, of evident metastatic origin. In the seventh patient the use of 
catheter was followed by severe cystitis, ending fatally in spite of intense anti¬ 
biotic therapy. Autopsy showed a toxic nephrosis. 
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From what has been said thus far, it appears that in 5 cases the infection 
which later proved fatal began in the urethra, often following catheterization 
prior to admission. Such instrumentations were generally performed by inex¬ 
perienced persons and without the indispensable antiseptic precautions. In the 
other 7 cases, however, infection appeared in the bladder in spite of the most 
careful handling. As for timing the onset of infection, we have not been able to 
trace a direct connection between the duration of drainage and the appearance 
of infection. A peculiar process of direct infection was observed in a patient 
suffering from carcinoma of the fundus of the bladder in which a decubitus 
caused in neoplastic tissue by a Tiemann indwelling catheter determined a per¬ 
foration of the bladder into the peritoneum and a fatal issue within a few hours. 
An unsuccessful attempt to remove endoscopically a wedged right ureteral calcu¬ 
lus by means of a metallic sound was another cause of fatality. A violent sepsis 
followed on the second day, and on the third death intervened, in spite of intense 
antibiotic and sulfonamide treatment. Aposthematous nephritis revealed by 
autopsy showed the localization of the septic pyemia in the injured organ. The 
extreme risk always inherent in unsuccessful attempts to dislodge a stone en¬ 
doscopically is once more made evident by the results of this case. 

In 26 patients clinical data and autopsy reports have established the existence 
of fatal inflammatory complications after surgical intervention. The lapse of 
time intercurring between intervention and death was variable. 

Among these postoperative casualties 1 death occurred 3 days after cystos- 
tomy through ascending pyelonephritis, and another one for the same reason 
163 days afterwards: the patient on whom the surgical repair of urethra had 
been performed died 7 months after the last operation. 

We will now consider fatal inflammatory complications which occurred after 
but not through intervention. In the aforementioned group ascending pyelo¬ 
nephritis is responsible for twelve out of fourteen casualties through inflamma¬ 
tory complications following cystotomy, while one fatality must be traced to 
infection of the surgical wound and another to metastatic bronchial pneumonia 
determined by hematogenous diffusion (on the thirteenth postoperative day). 
The remarkable prevalence of ascending diffusion would lead to believe that 
cystostomy fostered this particular mode of infection. However, looking more 
closely into the conditions that brought the patients to surgical intervention, 
we find 3 cases of vesical carcinoma, 3 of prostatic carcinoma, 2 of infected 
vesical calculosis, 1 urethral stenosis with prostatic ealculosis. In 9 cases out 
of twelve the infection was already present, and the fatal evolution possible and 
even probable, without cystostomy. The other 3 patients, all of them suffering 
from prostatic adenoma, were in very poor conditions: the first, 70 years old, 
died on the eighty-second postoperative day; he suffered from vesical calculosis, 
and for this reason had undergone 3 operations in 7 years’ time. Autopsy find-. 
ings showed too a right hypernephroma whose course had been wholly asymp¬ 
tomatic. The second patient, 61 years old, was carried away by uremia on the 
fourteenth postoperative day: autopsy findings revealed the presence of a scle¬ 
rotic and pyelonephritic left kidney in addition to the ascending right hemor¬ 
rhagic pyelonephritis. As for the third patient, 68 years old, he died 3 days after 
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aeruginosa), but the structure and disposition of the urinary tract helps us to 
understand how these germs can find there an ideal growing medium. As yet, 
we do not possess a drug capable of determining and insuring the complete and 
safe sterility of the urinary tract. 

FATAL CONDITIONS ASSOCIATED WITH INTERVENTION OR INSTRUMENTATION 

Even admitting that in some cases mortal infection might have been fostered 
by interventions such as cystostomy and Freyer prostatectomy, still interven¬ 
tion cannot be held responsible for such complications in the majority of cases. 
However this connection can be directly traced in those cases of infections of 
the surgical wound, such as in the eases of cystostomized patients in whom 
pericystitis developed, and in the two nephrectomized patients, when infection 
of the perinephrium was followed by peritonitis. As for instrumentation, there 
is no doubt that in lethal cases originating from peri-urethral phlegmon (and 
ensuing complications) catheterization was the primary cause; and that instru¬ 
mentation was also directly responsible for the fatal sepsis which followed the 
use of a metallic sound. 

Having largely examined the inflammatory complications originating from 
intervention or instrumentation, which have been so far grouped with the other 
cases for the sake of schematization, we will now observe those non-inflammatory 
fatal conditions arisen from surgical intervention or instrumentation, or in which 
we at least presume to trace a connection between operation and fatality. 

Among the deaths connected to instrumentation, besides the instance of fatal 
sepsis following ureteral catheterization with a metallic sound another case de¬ 
serves particular notice. In a 60 year old man, right ascending pyelography 
(performed elsewhere) showed a neoplasm of the lower renal pole and hydro¬ 
nephrosis; the patient went home, but anuria set in and 3 days later he was 
admitted to our clinic. Diuresis could not be re-established even by anesthetic 
infiltration of the renal pedicles, and exitus took place on the sixth hospital day, 
being the fourth day of anuria. Autopsy confirmed the previously made diagno¬ 
sis of right renal tumor and hydronephrosis, but showed as well an important 
left hydronephrosis caused by a marked ureteral stenosis. Once more the in¬ 
opportunity of performing an ascending pyelography in a certainly diseased 
kidney without having any knowledge of the functionality of the other one, and, 
which is even worse, knowing that the diseased kidney is the functioning one of 
the two, is clearly illustrated. The stimulus exercised by the pyelography can 
easily determine in an already compromised organ, an irreversible renal in¬ 
hibition. 

Non-inflammatory complications connected with surgical intervention were 
the cause of death in 20 patients: Three patients died of surgical shock a few 
hours after intervention. They were affected with renal tumor; in 1 case the 
operative act was limited to an explorative lombotomy, as the voluminous can¬ 
cerous mass could not be extirpated. In the other 2 instances papillomatosis of 
the renal pelvis was found, one in a horseshoe kidney. Exitus took place respec¬ 
tively on the twelfth, eighteenth and thirtieth postoperative hour. The state of 
shock in these 3 cases was so severe that even infusion therapy was of no avail. 
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Autopsy showed no lesions to which the fatal condition could be ascribed, there¬ 
fore the diagnosis of shock appeared the only one possible. The recurrence of 
fatal shock in interventions for renal tumors is not to be wondered at, as it is a 
well known occurrence. 

At a greater interval after intervention, respectively after 48 and 72 hours, 
2 patients, on whom Freyer prostatectomy had been performed, (1 cancer, 1 
adenoma), died of cardiovascular collapse. In the former case, autopsy showed 
acute dilatation of the heart; in the latter, a diffuse myocardiosclerosis. Pre¬ 
operative general conditions of both patients gave no reason to fear a fatal 
outcome. 

Postoperative hemorrhage was responsible for three casualties. The first case 
was submitted to partial nephrotomy for calculosis; exitus took place suddenly 
on the thirty-sixth postoperative hour. A large retroperitoneal hematoma was 
observed at autopsy, while no more blood than is usual in similar cases had 
come through the drainage tube. A secondary hemorrhage carried away the 
second patient 12 days after a resection of the upper renal pole for calculosis. 
The third patient died 12 hours after a Freyer prostatectomy for adenoma. 
Postmortem examination showed the entire excretory system to be full of blood, 
which had invaded the bladder, the ureters and the renal pelvis. Death through 
postoperative acute anemia is today to be considered a quite exceptional occur¬ 
rence; however this should not make us forget the fact that there are cases in 
which it is almost impossible to stop a hemorrhage, even disposing of all the 
direct and indirect therapies now in use. We must also remark that in the above 
mentioned cases, routine blood tests did not raise any apprehension before 
operation. 

Embolism caused the death of 7 patients. In the three cystostomizcd patients 
for prostatic adenoma the embolus was localized in the pulmonary artery; in¬ 
tense cyanosis and dyspnea set in, hi 1 case 4 days, and in tho other two, 7 days 
after operations, dramatically striking down patients apparently in good ecccS- 
tion. The diagnosis made inlra vilam was confirmed at autopsy, and in 2 cLj— 
the reports clearly showed a thrombosis of the perivesical plexus, the presume-** 
starting point of the fatal embolus. These facts point to the advisability of n— 
ing any traumatism of the venous vesical plexus while performing a cysrosivn- 
as it may lead to dangerous thrombosis. 

A 61 year old patient, who died 6 days after a nephrectomy for fmaag 
sented a singular complication. His general condition was poor; 
examination, beside metastases in the lumbo-aortie lymph glands and A. 
liver, showed a thrombosis localized in the iliac artery, which eondk— 
considered the primary cause of death. 

The acute gastric and duodenal ulcers which, through prju-~ ^ 

brought patients to death, can be connected in all probability if »- .__ ^ 

In the first case, the patient, a 67 year old man, who under went 

tomy 25 days previously, was a confirmed drinker, and this fcrruar- Zsr- “ 

for the greater fragility of the mucous membrane; while in 

year old male nephrectomized 16 days before for hydroneninna -_~ 

bolus could explain the large and recent gastric ulcer, in -y. T1 : 
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the gaping end of a small artery was observed. None of the patients in the past 
had suffered from gastric disturbances; the melena appeared respectively in 
the seventeenth and in the thirteenth postoperative day. If in these 2 cases the 
embolic origin of the ulcers appears almost certain, the same cannot be cl aim ed 
for the third patient. This 56 year old man died through hematemesis and 
melena 6 days after being cystostomized for adenoma. At autopsy the blood 
was found to come from a completely asymptomatic ulcer implanted on the 
scar of a gastro-enterostomosis performed 9 years previously. Pathogenesis of 
this case appears much more uncertain than in the previous 2 cases, as the ulcer 
did not present the signs of recentness observed in the previously mentioned 2 
cases, which constituted the proof of the embolic origin. It is probable that 
postoperative humoral alterations (acidosis?) may have reawakened the old 
morbid process. At any rate, melena and hematemesis from acute and hitherto 
asymptomatic ulcers, known to the old school of pathologists, represent now an 
exceptional occurrence. 

Two nephreetomized patients died through insufficiency of the remaining 
kidney. In the first case our patient was a 33 year old man, on whom, 6 years 
previously, a right hypocondriac marsupialization of a vast pyonephrotic col¬ 
lection, erroneously diagnosed as a pancreatic cyst, had been performed. Pre¬ 
operative examination revealed a moderate functional capacity of the left 
kidney; a nephrectomy par morcettement of the right kidney was therefore un¬ 
dertaken. The patient showed grave symptoms of uremia, and died on the 
fourteenth postoperative day. Diffuse amyloidosis also present in the nonoper- 
ated kidney, evidently with a precarious functional balance, and therefore 
unable to withstand the stress of an intervention, was made evident at autopsy. 
The other 55 year old male patient suffered from colic determined by a right 
calculous hydronephrosis. On the left side the cavities were equally enlarged, 
but the function of the left kidney was satisfactory, as the intravenously injected 
dye appeared on this side after 5 minutes. It should also be mentioned that 1 
year previously the patient had been operated on for postoperative peptic ulcer, 
while in a state of marked anemia, and the renal intervention was performed on 
his express and insistent request, since, he claimed, the constant pain was un¬ 
bearable. After intervention anuria set in, and exitus in a state of coma took 
place on the third postoperative day. Autopsy showed hydronephrosis of the 
remaining kidney, with hyalin degeneration of the parenchyma. 

Before the co mm on use of antibiotics, 3 patients died of postoperative bron¬ 
chial pneumonia. The three of them had been cystostomized, two for adenoma, 
and the other one for stenosis. Death happened respectively on the eighth, 
twenty-first, and third postoperative day, and in the 3 cases the complication 
appeared during the winter. Although the 3 patients were probably predisposed 
and hardly put up any resistence, we firmly believe that penicillin and strepto¬ 
mycin would have given them a fair chance of pulling through. Since the intro¬ 
duction of antibiotics we have not lost a patient through postoperative bronchial 
pneumonia. Only pneumonias originated by the migration of mycotic emboli 
from the inflammatory foci in the surgical wound are sometimes mortal. 

This last group, including deaths connected with surgical intervention or in- 



CAUSES OP DEATHS IN UROLOGY 


101 


strumentation, is worthy of a few general remarks. Although the infusion ther¬ 
apy has min imized the danger from operative shock the removal—or even the 
bare attempt to remove—a renal tumor, still takes a heavy toll in fatalities. This 
is a fact, well known to all surgeons. Even to-day it is not always possible to stop 
every hemorrhage, and this comparatively rare occurrence represents a justly 
feared complication. In 4 patients embolism was a positive and direct cause of 
death, and in three other cases it had also to be taken into account, through the 
little known processes of gastric and duodenal ulcer. As regards primitive post¬ 
operative bronchial pneumonia, our actual therapeutic possibilities allow us to 
care for this occurrence with a wide margin of safety. When we consider the 
remaining causes of death (cardiac collapse, insufficiency of the remaining kid¬ 
ney) we are bound to recognize that our preoperative functional examinations 
are only relatively reliable; while measuring the actual functional capacities of 
the organ, they do not, however, give a trustworthy account of its power of 
resistance, especially when the organ in question is already on a precarious 
functional balance. 


SUMMARY 

In a period of 12 years, 133 patients died in the Urological Section of the 
Clinica Chirurgica in the University of Bologna. One hundred of them were 
brought to autopsy (75.2 per cent). Experience shows that postmortem exami¬ 
nations point out clinically unsuspected lesions which nevertheless are essential 
in determining the fatality. So we have on purpose set aside the 33 patients not 
submitted to autopsy, while we have tried to determine with the greatest accu¬ 
racy the cause of the remaining 100 deaths, taking into account clinical data 
obtained at the moment of admission, during the progress of illness and post¬ 
mortem data. Our ultimate aim has been to collect the greatest number of facts 
throwing light on fatal conditions and complications. 

We have divided our observations in 4 large groups. In the first we have 
gathered all fatal conditions having no apparent connection with the urological 
disease, such as diffuse arteriosclerosis, cerebral hemorrhage, myocardic infarc¬ 
tion, and acute heart failure. The aforementioned causes induced by the age of 
patients and the chronic progress of the primary disease, claimed S patients 
out of a hundred. The second group included deaths representing the normal 
evolution of a disease left to itself, such as malignant cachexia, tuberculous 
generalization, acute anemia caused by papilloma or vesical varices, and, lastly, 
uremia, following destruction of the renal parenchyma by tuberculosis, poly¬ 
cystic disease of the kidneys, sclerotic pyelonephritic kidney, neoplastic infil¬ 
tration of ureters, and renal inhibition through calculosis. Twenty-four patients 
succumbed to the aforementioned conditions, no one of them preventable with 
the exception of the hemorrhage. Inflammatory complications are the common¬ 
est cause of death, and are grouped under the third heading. They claim 47 out 
of one hundred patients, showing thereby the pre-eminence of infection in Urology. 
Of these 47 patients, 30 died through ascending pyelonephritis (64 per cent), 
8 through hematogenous diffusion (17 per cent), and 3 through infection of the 
wound (6.4 per cent). It could be established with a certain accuracy that in 
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32 cases (66 per cent), the infection originated in the bladder, and spread from 
there. In the fourth group we included all conditions that seemed connected 
with surgical intervention or instrumentation. Besides the infection of the surgi¬ 
cal wound (observed in the preceding group), we have here analyzed conditions 
of shock and postoperative collapse, of postoperative bronchial pneumonia, 
hemorrhage, embolism, and insufficiency of the re mainin g kidney. Twenty 
deaths are ascribed to this group, and in all of them the cause of death has been 
made evident and analyzed. 


CONCLUSIONS 

In urological patients, as a complication of the primary disease or connected 
with surgical intervention or with instrumentation, infection is the commonest 
cause of death. The propagation of infection is fostered by the peculiar struc¬ 
ture of the urogenital tract; in most cases the bladder is to be considered the 
starting point. A considerable number of patients however were either victims 
of the fatal evolution of the primary disease or succumbed to other causes con¬ 
nected with age or associated pathological changes, and were beyond our aid. 
In 20 cases the fatal condition seemed to be directly connected with surgical 
intervention, and death was often due to functional insufficiency of the remain¬ 
ing kidney. Some peculiar (and often dangerous) complications are associated 
•with determined surgical interventions, such as shock after operation for renal 
malignancy, embolus of the pulmonary artery due to thrombosis of the peri¬ 
vesical plexus in cystostomized patients, or hemorrhage following nephrectomy 
or partial nephrectomy. 

Were any of these fatalities preventable? We would call preventable all the 
casualties due to negligence of the patient himself, as in renal inhibition from 
calculosis, and acute anemia from papilloma. Results would have been very 
different if the patients had asked for medical help before their condition had 
become critical. Death from vesical hemorrhage due to varices occurred because 
the lesion was unsuspected. Complications considered fatal only a few years 
ago, such as postoperative pneumonia, infection of wound or general tuberculo¬ 
sis are now easily controlled, thanks to the progress of antibiotic and chemical 
therapy. 

Aiming to lower even further the percentage of mortality, how should we 
determine the trend of future research? A comprehensive answer cannot of 
course be given; however two objectives seem to us of peculiar interest: 1) The 
functional examinations at our disposal at present do not as a rule give us a 
precise hint as to the possibility of future complications. Every effort aiming to 
obtain an exact evaluation of the functioning capacity would determine a de¬ 
crease in the number of casualties. 2) In an important number of cases the 
bladder was the primary seat of the later fatal infection. It is beyond actual 
possibilities to sterilize and to keep the bladder in an aseptic condition. If in 
the future this achievement should become possible, the prognosis in urological 
diseases would be considerably less severe. 
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The vagaries of metastatic malignancy aie manifold and interesting The 
diffuse spiead m patients who aie m the teiminal stages of cancel is not le- 
markable but eaily oi lone involvement of an aiea distant and apparently 
umelated to the pumaiy site often piesents a puzzling clinical pictuie The 
pathological loport then comes as a surpnse, but at the same time claiifies 
and explains the unusual findings Plasmacytoma (multiple myeloma), a malig¬ 
nancy that anses in bone mariow, is apt to follow such a couise We piesent 
two patients m whom the testieulai nuolvement was the only evidence—at 
time of opeiation—of metastatic spiead fiom the pumaiy focus In one patient 
(fig 1) the tumoi apparently aiose m the light tibia while in the othei (hg 2) 
the diagnosis of multiple myeloma was based on ehaiai tenstic findings m the 
contents of a sternal punctuie In two othei cases the metastasis to the testis 
was pait of a diffuse process and was discoveied at autopsy We belieie that 
the 2 patients m whom a diagnosis of plasmacytoma of the testis was made 
fiom opeiatne specimens, aie the fust to be so lepoited All piewous lepoits 
weie based on autopsy findings In 1927 Knshbaum 1 leviewed the hteiatuie 
oil the subject of multiple myeloma involving the testis and cited 4 cases, in¬ 
cluding one of his own The fust was an autopsy lepoit by Ghon and Roman” 
on a 72-yeai old man with scatteied myeloma cells in one testis (right) but no 
leal tumoi The second case was mentioned by Poichowmk 3 in 1931 and was 
of a bilateial testieulai mvohement, also found at autopsy Poichowmk did 
not see the case but stated that it had been piesented at the Kiev Theiapeutic 
Society by Weizbeig m 1930 The thud icpoit was by Ulrich 4 The patient, a 
55 yeai old man, had a left oidnectomy ioi tumoi Seveial small nodules con¬ 
taining plasma cells were found blit the diagnosis was m doubt because theie 
were no demanstiable osseous changes At autopsy, howevei, diffuse multiple 
myeloma of the bones was found The lowei thud of the light testis contained 
a gieyish yellow tumoi which too was composed of plasma cells Uhich stated, 
that m the leviews of multiple myeloma made by Wallgien m 1920, 3 Geschicktei 
and Copeland m 1928 6 and Magnus-Le\y m 1932, 1 no mention was made of 

\ccepted for public ition December 25, 1952 

1 Ivirshhaum, J D Met isl itiL plasma cell imelom i of testes Urol A Cut llov , 51 
456 459, 1947 

1 Ghon A uul Horn in, 11 Ucbci Pscudolcukemischc uml I cukcnuschs PI trill i Zcllcu 
II\ peiplasn I oil! Haemal 16 72, 1913 

3 Porchowmk, J 11 I’m Tall von Mulliplcin M\elom (Plasmocctom) Virchows lull f 
peth Aiut 280 534 1931 

‘Ulrich II Multiple elom i Aich Int Med 64 994,1939 

J IVallgicn, A Untersuchungcn ubci die Mcelomki inkeit Ups da L ik ucf I oi 111 , 113, 
1920 

l^'MlesUuckter, C t ind Copcluul, M D Multiple myeloma Aich buig , 16 S07, 
^ ( Mignus Iev\, A Ueber die Mjelonikiankhcit VI Ztschr f klui Med , 121 533, 
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metastatic spread to the testis. Kirschbaum’s patient, the fourth case, was a 
62-year old man who suffered from pain in the back of his neck and chest, fre¬ 
quency of urination and dyspnea. The scrotum was not examined. The patient 



Fig. 1. Case 1 (GU Path Xo 7945). .4, gross specimen. Testis diffusely involved by 
plasmacytoma. B, low power showing seminiferous tubules surrounded by invasive plasma 
cells. 

died eight days after admission and at autopsy, a bilateral involvement of the 
testis by plasma cyf foil)"' ' ** ‘ 17 site was in the fifth thoracic 

vertebra. Recent’ iblished their necropsy findings 


t 
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in 3S cases of multiple myeloma In one of then cases a metastatic spiend to the 
testis was found Then table on the incidence of e\tiamedullaiy lesions compiled 
fiom a ic\lew of the ‘woild’s hteiatuie’ (1S2 cases, fiom 1892 to 1950), shows 
that the testis was nnolved five times They do not indicate, howevei, whethei 
these weie autopsy 01 opeiative findings 

I'VTIIOLOGI OF !‘l, VS\I U'VIOM 1 

Plasmacytoma tends to deielop m bone marrow, paiticulaily wheie led 
mariow is oidmanly found The hones most fiecpiently invoiced, accoidmg to 
Andeison, 9 aie the veitebrae, ribs, skull and ends of long bones Extiamedullaiy 
origins are ime Males aie affected m 70 pel cent of the cases, and in 75 pei 
cent the age mcidemc, in both sexes, is between 40 and 70 ycais The disease 



Tig 2 Clsc2 (Pith No 10661) A , plasm let tom i, biopst Note char ictenstic “cog 
wheel” nuclei B , high power showing plasmi cells filling stioinl Note atrophic tubule 


accounts for 3 to 25 pei cent of all pumjiy malignant tumois of bone 1 " 11 and 
foi 0 03 pei cent" of malignancies of all tj pes 
The component cells of plasmacytoma lesemble plasma cells and occm in 
dense masses devoid of any mtercellulai substance The cells aie small, lound, 
or polygonal, and me deeply basophilic They usually possess eccentric nuclei 
whose chiomatui tends to be clumped penpheially oi show a coaise radial 
auangement A paramicleai cleai zone was often present Occasionally cells 
have two oi moie nuclei Mitoses aie laie 
The tumoi nodules aie usually soft, led, and vasculai They aie multiple m 
90 pei cent of cases but oil occasion, only a single focus can be demonstiated 
The multi-focal oiigm of the disease is suggested by the obsert ation by Willis 11 
that the nodules, though numeious, may be of the same si/e so that not one is 

MIijes.D W , Bt illicit, W V cml Ilcck, P J Tfxti uncdulluj Icbitms ill multiple 
mjelom.i Vich P ith , 63. 262, 1653 

J Ander, VV V D St I ouis C V Mosbj Co , 1648 

10 Betts, M Multiple in> eloinu Review of 40 cjseb Arch burg , 39. 807, 1639 

11 Willis, R A P ithologj of Tumors St Louis C V Mosb\ Co , p 7S6, 1948 
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specifiable as the primary focus. Expansion of a myeloma mass is usually ac¬ 
companied by local absorption of bone and as a result a characteristic radio- 
graphic pattern is produced. The cell mass may protrude through the cortex 
of the bone and a spontaneous fracture may then occur. 

Plasma cell tumors, apparently primary in, and restricted to the mucous 
membrane and submucous tissues of the alimentary tract and respiratory 
passages of the head and neck have also been reported by Clairborn and Ferris, 13 
Kane et al. 14 They are very rare, affect mostly the nasal cavity and naso-pharynx 
particularly the tonsil. 15 They are relatively benign and the bones in such cases 
are usually free of tumor. 

THE COURSE OF PLASMACYTOMA 

With marked increase in the number of cells in a plasmacytoma, invasion of 
the bloodstream, i.e. plasma-cellemia, is apt to occur and metastases develop. 
On less frequent occasions the blood may become a culture medium for the 
plasma cells producing the picture of “plasma cell leukemia”. The disease in 
either manifestation, is invariably fatal. 

a) Metastasis. Intermittent introduction of myeloma cells into the blood¬ 
stream leads to the development of metastases. According to Willis, 11 tumors 
or di fuse infiltrations distant to the primary site occur in 34 to 34 of the cases 
of plasmacytoma. Churg and Gordon, 16 however, found extramedullary in¬ 
volvement in 73 per cent of their cases. Hays et al. 8 report a 71 per cent in¬ 
cidence. They are of the opinion that the extramedullary masses which occur 
in organs rich in reticulo-endothelial tissue are of autochthonous development 
rather than metastatic. They are inclined to this view because the myeloma 
cell seems to arise from a reticulo-endothelial cell. The organs most frequently 
involved are the liver, spleen, lymph glands and kidney. 8 • 16 Batts 10 states that 
in one-half of the autopsied cases, the liver, spleen and kidney contained nodules 
of multiple myeloma. Less frequently other organs and tissues such as the 
lungs, heart, skin, adrenal, thyroid, testes, ovaries, stomach, pancreas, uterus, 
dura mater, 17 and prostate may be involved. 

b) “ Plasma-cell leukemia.” The relationship between plasmacytoma and mye¬ 
loid leukemia may be analogous to that between lymphosarcomatosis and 
lymphoid leukemia. 18 ' I9,20 Cases of plasma-cell leukemia with active infiltra¬ 
tion of the bone marrow but without destruction of bone have been reported 
by Lawrence and Fortner. 21 

12 Leger, H.: Myeloma, histobiologic study. Presse m<5d., 56: 236-237, 194S. 

13 Clairborn, L. N. and Ferris, H. W.: Plasma cell tumors of the nasal and nasopharyngeal 
mucosa. Arch. Surg., 23: 477, 1931. 

14 Ivane, A. A., Allies, J. E. and Eros, G.: Plasmacytoma of the lip. N. A'. State Med. J., 
pp. 1327, July 1952. 

15 Jackson, H. Jr., Parker, F. Jr. and Bethea, J. M.: Studies of disease of the lymphoid 
and mveloid tissues. Plasmacytoma and their relation to multiple myelomata. Am. J. M. 
Sc., 181: 169, 1931. 

16 Churg, J. and Gordon, A. J.: Multiple myeloma. Lesions of the extra-osseous hemato¬ 
poietic system. Am. J. Clin. Path., 20: 934, 1950. 

17 Armstrong, E., Faulds, J. S. and Stewart, M. J.: Two eases of multiple myeloma 
(plasmacytoma) with secondary deposits in dura mater. J. Path. & Bact.. 58: 243, 1946. 

18 Klemperer, P.: Uber das Lymphoblastiche und das Plasmacellulare Myelom. Beit. z. 
path. Anat. u. z. allg. Path., 67: 492, 1920. 
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The products of disintegrating plasma cells in a patient with plasmacytoma 
probably account for the following unique findings: 

a) Bence-Jones proteinemia (hyperglobulinemia). Bence-Jones proteincmia 
occurs in about 70-80 per cent of cases of multiple myeloma and is usually 
associated with hyperglobulinemia (especially B), and inconstantly with pro¬ 
teinuria. 22 Evidence points to the myetomatous cells as the source of the protein. 
A serum protein level of more than 10 per cent is unusual in diseases other than 
plasmacytoma. 1 A hyperglobulinemia as high as 15.5 per cent has been recorded 
in this disease. 23 The combination of hypercalcemia with a normal or high serum 
protein level helps to differentiate this disease from hyperparathyroidism. 1 - 21 
Chester, 25 however, found normal serum and calcium in some of his patients 
with plasmacytoma. 

b) Formol-gel reaction: The sera of most patients with kala-azar rapidly 
form a solid opaque white gel upon addition of 1-2 drops of formalin. 26 The 
test depends on the presence within the serum of increased amounts of globulin. 
In the presence of only moderate hyperglobinemia the test may bo negative. 
The formol gel reaction was first proposed by S. Iletenyi 21 but he gave no data. 
Later Bing, 28 Wise and Gutman 26 recommended this test as a convenient pre¬ 
liminary one for detecting hyperglobinemia of diverse origin including plasma¬ 
cytoma. A positive reaction adds confirmatory evidence for diagnosis of plasma¬ 
cytoma but a negative one does not rule out this disease. 

The hyperproteinemia in plasmacytoma may be so great as to cause auto¬ 
hemagglutination, a phenomenon reported by Keimnun. 28 Rouleaux formation 
of red blood cells was also present and may have been the result of increased 
fibrinogen. 

c) Bence-Jones proteinuria: The Bence-Jones proteinuria is demonstrable in 
about two-thirds of cases of plasmacytoma. The globulin-like substance co- 
agulales at 50-G0C (sometimes as low as 43—IOC) and on heating goes into 
solution at about the boiling point (90-100C). 6 The precipitate reappears on 
cooling to 60C. If the precipitate does not disappear on boiling then albumen 
may be present. The latter may be eliminated by adding a few drops of 5 per 

19 Churg, J. and Gordon, A. J.: Multiple myeloma with unusual visceral involvement. 
Arch. Path., 34: 546, 1942. 

30 Stevenson, H.: Multiple myelomatosis: A clinico-pathological levietv with a report of 

ocas .st. Grad. M. J., 24: 269-282, 194S. 

11 H. D.: Acute plasma leukemia without localized banc 

lesioi 

—j --— cases of mvelomatoses. Ugeskrift for Laeger, Copen¬ 
hagen, 113: 1687, 1051. 

93 Allen, A. C.: The Kidney. New York: Grune and Stratton, p. 277, 1951. 

31 Gutman, A. B., Swenson, C. P. and Parsons, W. B.: Differential diagnosis of hyper¬ 
parathyroidism. J. A. M. A., 103: 37, 1934. 

25 Chester, IV.: Multiples Myelom und Ilypoproteinamic. Ztschr. f. kliu. Med., 124: 
466, 1033. 

26 Wise, C. and Gutman, A. B.: The formol-gel reaction. A convenient preliminary test 
for hyperglobinemia. Am. J. Med. Sc., 194: 263, 1937. 

nl 11 11 ” T * nen wir uns mit einfachen Methodcn uher das Blutewoisshild 

es. Inn. Med., 39: 342, 1927. 

hyperproteinaemia (late diagnosis of myeloma—the formol-gel 
teinuria and renal lesion). Acta. Med. Scand., 83: 47S, 1936. 

-. -rnroteinrniin as cause of uutohemagglutinution observed in a 
case of myeloma. J. A. M. A., 99: 1411, 1932. 
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cent acetic acid, boiling and filtering the coagulated albumin. The test for the 
Bence-Jones globulin may then be repeated. It is important to note that the 
substance is not constantly excreted so that a negative test does not rule out 
plasmacytoma. Sandkuhler 30 reports a reliable yet simple ring test for Bence- 
Jones protein. 

d) Renal insufficiency: Renal disease is a common complication of multiple 
myeloma. 23 The distal convoluted tubules are frequently obstructed by dense 
acidophilic fragmented casts of Bence-Jones protein. The casts are at times 
lamellated. Many of the tubules show necrosis and in some desquamated epi¬ 
thelial cells fuse and form a syncytium about the casts. This is a distinguishing 
feature of myeloma nephrosis. 23 Rarely, the convoluted tubules contain needle¬ 
like crystals which vary considerably being either short or long, hexagonal or 
rhomboid; single or in packets. 31 They are not birefringent. The glomeruli usually 
show no specific changes. The degree of renal insufficiency usually varies with 
the extent of tubular obstruction and dilatation, tubular atrophy and parenchy¬ 
mal nephrosclerosis. 

SYMPTOMS OF PLASMACYTOMA 

The outstanding symptoms of plasmacytoma are pain and weakness. 4 The 
pain may not develop until injury to the diseased bone has occurred. One 
should consider the possibility of plasmacytoma in patients with unexplained 
pains in various parts of the body particularly backache when coupled with 
weakness. Geshiekter and Copeland 6 found that in 40 per cent of their cases 
there was neurologic involvement:—radiculitis, paraplegia, etc. Patients with 
diffuse myeloma of the skeletal system may, however, be symptomless. The 
disease may resemble hyperparathyroidism because of the disturbed calcium 
balance. 32 In a report on 4 cases of plasmacytoma Foord 33 noted prolonged 
uncontrollable bleeding and an increased clotting time in spite of an increase 
in serum calcium and little change in blood platelets. 

DIAGNOSIS OF PLASMACYTOMA 

The diagnosis of plasmacytoma may be made on the basis of one or more 
of the following findings: a) A characteristic radiographic picture: Rosenthal, 34 
however, points out that plasmacytoma may and often is present without 
radiographically demonstrable bone changes. 

b) A positive sternal puncture as described by Rosenthal: 31 He reported 13 
patients with multiple myeloma from the Mt. Sinai Hospital of Ne.v York. No 
characteristic findings were seen in the blood, a thrombocytopenia was present 
in five cases, myelocytes and myeloblasts were present in some, and the diag¬ 
nosis in a number of cases was suggested by x-ray examination and laboratory 

30 Sandkuhler, S.- Simple test for Bence-Jones protein. Am. J. Clin. Path., 22: 283-284, 
1952. 

31 Sikl, H.: A case of diffuse plasmacytosis with deposition of protein crystals in the 
kidneys. J. Path, and Bact., 61: 149-163, 1950. 

32 Enzer, N.: Multiple myeloma. Ann. Int. Med., 8: 1062, 1935. 

33 Foord, A. G.: Hyperproteinemia, autohemagglutination, renal insufficiency and 
abnormal bleeding in multiple myeloma. Ann. Int. Med., 8: 1071, 1935. 

34 Rosenthal, N. and Vogel, P.: Value of sternal puncture in the diagnosis of multiple 
myeloma. J. Mt. Sinai Hospital, 4: 1001, 1938. 
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findings (hypeipiolememia, foimo! gel icaction and Bence Tones's piotemuiia) 
In all the caws, howewr, the diagnosis of plasm tcytomn was established bj 
simple sternal punctilio Rosenthal states that the disease may be legaided as a 
geneiah/ed systemic one with mvohement of the mariow of all bones 

c) Bence Jones pioteimma This is ail inconstant finding and the test should 
be lepeated seveial times 

d) Bence Jones liyperglobuhnemia 

e) Poi mol gel 

f) Renal findings 

cxsn ncponTs 

Case t A Iv (No 873300), male, aged 54, nas admitted to the Presbytenan 
Hospital with a 4 month lnstoiy of tiansitory joint pains, usually involving 
the lowei pait ol the light leg The left ankle, knees and elbows weie also affected 
but to a lessei degiee 1 he patient had been tieated with colchicine, neo uncho 
plien and puime flee diets without success He lost 15 pounds m 4 months 
Examination disclosed an extiemely tendei swollen right ankle with swelling 
extending halfway up the tibial shaft Theie was no ledness, nor was there any 
limitation of motion Walking was possible with the aid of a cane The ladio 
giaplis of the light tibia levealed numeious punched out aieas chaiactenstic 
ot plasmacytoma The blood uuc acid was 4 4 per cent 

Two pieces of soft greyish tissue were remoxed fiom the light foot and sec 
tioned They showed connectixe tissue and fat diffusely infiltrated by densely 
packed louud to polygonal cells with large hyperclnomatic nuclei Mitotic 
hguies weie lare The stioma was scanty and modelately xasculnr The morphol 
ogy of the cells was compatible with a diagnosis of plasmacytoma This opinion 
was tenable in spite of the absence of bone m the specimen because the disease 
can mfiltiate fiom bone into suriounding soft tissues An enlaigement of the 
light testicle was noted and he was then transfeiied to the Squiei Ufological 
Clinic Excietoiy uiography was negative The following weie some of the 
laboratoiy findings Cholesteiol 209 mg pel cent, semm alkaline phosphatase 
43 bu , seium acid phosphatase 13 bu , semm pioteni GO, albumin 4 4, 
globulin 2 5 The mine was essentially negative and the Beiue Jones leaction 
was negative 

Undei pentothal, gas, oxygen and ethei anaesthesia, a right oichiectomy 
with high ligation of the coid was peiformed The following is a lesume of the 
pathology lepoit (No 7945) The specimen weighed 100 gm and consisted of 
testis, poition of the coid and epididymis Sections revealed a diffuse mfiltra 
tion by a tumoi i omposed of cells like those seen in the biopsy of the foot 
4he pi isma cells mfiltiated between semmifeious tubules and compiessed them 
The pictuie was chaiactenstic of metastasis The epididymis was also lm ided 
Diagnosis Plasmacytoma of testis and epididymis secondaiy to plasmaevtoma 
of bone 

Radiogiaphs of the skull, pehis, chest, legs, ankles showed lesions similar to 
those preciously noted in the light tibia Theie was extensile destiuction of the 
(alcaneus The patient was green nitrogen mustard for the disseminated bone 
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lesions. He died at his home 8 months following his first admission to the hospital 
(12 months after the onset of symptoms). Prior to his death he suffered from 
spontaneous fractures of his right arm and both legs. 

Case 2. M. J. (No. 065976), a 62-year old physician, was admitted to the 
Squier Urological Clinic complaining of a painful swelling in the right epididymis 
of 3 months’ duration and of marked fatigability. A sternal bone-marrow 
biopsy had been obtained by Dr. N. Rosenthal and it revealed as follows:— 


BONE MARROW 

PER CENT 

NORMAL 

Nucleated cells 

47,000 

100,000 

Megakaryocytes 

22 

44 

Myeloblasts 


0-3 

Progranulocytes 


0-4 

Myelocytes 



Neutrophilic 

7.6% 

10-30 

Eosinophilic 

1.3% 

0-4 

Basophilic 


0-1 

Metamyelocytes 

5.0% 

3-10 

Band cells 

6.6% 

10-30 

Segmented 



Neutrophilic 

4.3% 

10-30 

Eosinophilic 

0.6% 

0-4 

Basophilic 


0-0 

Plasmacytes 

67.0% 

0-3 

Lymphocytes 

1.3% 

1-15 

Hematogenes 


1-10 

Reticulum cells 


0-2 

Rubriblasts 


0-0 

Proerythroblasts 


0-1 

Rubricytes (erythroblasts) 

2 0% 

2-15 

Metarubricytes (normoblasts) 

4 0% | 

7-30 

Conclusion: “The bone marrow is typical of multiple myelomatosis” (plasma- 

cytoma). 



Other laboratory findings were: 



Blood Count - Hemoglobin 


9 3 gm. (59%) 

Red cells 


3,440,000 

White cells 


5,500 

Platelets 


ISO,000 

Polys Band 


2.5% 

Pohs Seg. 


59.0% 

Polys Eos. 


2.0% 

Lymphocytes 


26.0% 

Monocytes 


10.5% 

Reticulocytes 


0.2% 

Hematocrit 


32% 
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Liver function tests Cephahn flocculation, liegatitc, tonnol gel, positn e, u teius 
index, lest, than 3, thymol tuilnditv, 3 units, Coombs test, negative "Theie is 
no e\idente of h\ei dysfunction but a inaiked meieaxc in the globulin us indi¬ 
cated by the piompt foimol gel icuction ” Vlbumui 1 0, globulin 7 4, total 
piotem 9 3, sedimentation iate 13b mm in 1 liom (noimal up to Jo) 

Examination levealed a well dec eloped male, not acutely ill The light epididy¬ 
mis and testis weie enlaiged and maikedly tendei The piostate was noimal in 
size and consistency The light testis was lemoxed undei geneial anaesthesia 
A summaiy of the pathological lepoit (No lObbl) is as follows The specimen 
consists of testis, epididymis and 13 cm of the mid The sections show a neo¬ 
plasm composed of cells that lesemble plasma cells The lattei have suuounded 
and compiessed semimfeious tubules The epididymis is not m\ oh ed Diagnosis 
Plasmacytoma invoicing light testis 

The patient made an uneventful teeoveiy and lesumed Ins piactice of medi¬ 
cine Howexei, the pionounced fatigue peisisted and within a month the seveie 
backache retumed Hadiogiaplis lexealed destmction of the twelfth nb and 
hist lumbai \eitebia lie giew r steadily weakei and died 1J-3 months aftei 
opeiation (4}-4 months aftei onset of symptoms) 

Case SPG (No GI2901), male, age G3, was admitted to the Piesbytenan 
Hospital with the complaint of weakness of 1 yeai’s duiation lie also sulfeied 
fiom dyspnea, epigastuc disliess and crampy pains m the uppei abdomen 
Fiequency and noctuua with slight diibbhng developed 2 months prioi to 
admission A small tendei lump had been piesent in the skill of the antenoi 
chest wall foi 3 weeks Fexei and (lulls weie also noted 

Examination revealed a pale, white male, not acutely ill Two nodules weie 
now piesent ill the aiea just desenbed Hie lixei mugm was palpable 4 hngeis 
below the costal matgin The lest of the examination was negatne Laboiatoiy 
findings weie Hemoglobin 48 pei cent, led blood (ells 2,(>80,000, white blood 
cells 3,900, Differential noimal, platelets 201,000 Uime specific giawty 1018, 
albumin 2-3 plus Uiine was positne foi Bence Jones piotem ESIt SO mm/hi 
The stool was negatne foi guaiae The Kline test was negative The seium 
piotem was S2 per cent, albumin G2 pei cent, globulin 2 pei cent, englobulin 
0, liioiganic phosphoius 5 4 mg pei cent, phosphatase 70 b u , calcium 11 0 
mg pel cent, nonprotein mtiogen 54 mg pei cent, bilnubm 0, cholesterol 1G3 
mg per cent, acid phosphatase 1 3 b u , magnesium 3 1 mg pei cent, potassium 
4 8 mil pei htei Sodium 138 2 mil pei liter Seium CO 57 7 vol pei cent 
Chlonde as sodium chloude 103 2 mil pei htei Unc acid 9 9 mg pei cent 
Skeletal x lays showed numeious lound megular aieas of diminished density 
in the skull, the uppei humeial shafts, the spine and the head of the left femur 
Biopsy of a skin nodule (S V74912) was lepoited as “piobably atypical lympho- 
sairoma ” In spite of ladiotheiapy and suppoitivc measuies, the patient con¬ 
tinued to luxe pam, and giew steadily weakei He (lied 4 months after admis 
sion and 1G months following onset of lus symptoms 

Vutopsy (No 1347G) revealed a plasmacytoma nicolving xcitebiae, libs, 
steinum and skull The kidneys showed lesions that lie occasionally seen m 
plasmacytoma They weie enlaiged Hie light weighed 1G0 gm and the left 
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ISO gm. The tubules, particularly the convoluted tubules were frequently filled 
with dense acidophilic casts. Many tubules showed necrosis, and in some the 
epithelial cells had been desquamated and become adherent to the casts. The 
left testis was involved by a tumor composed of plasma cells. The cells infiltrated 
through the stroma and separated the tubules widely. Anatomical diagnosis: 
Multiple myeloma (plasma cell type)—vertebrae, ribs, sternum and skull; 
secondary myeloma in retroperitoneal lymph nodes, retroperitoneal tissues, 
skin and testes. 

Case 4 • S. G. (No. 651929), male, aged 50, was admitted to the Presbyterian 
Hospital with pain in the scapular region of 5 months’ duration. One month 
after onset of his illness a severe cough and bandlike pain developed across the 
lower chest. Radiographs revealed erosion of T7 and 8 vertebrae. Examination 
showed an acutely ill, profoundly weak adult male lying still because any motion 
caused severe chest and back pain. The liver edge extended 2 cm. below the 
costal margin. There were no significant palpable masses. 

Laboratory findings were as follows: Hemoglobin 6.8 gm.; 47 per cent; red 
blood cells 2,200,000; white blood cells 4,000 (reticulocytes 0.57 per cent); 
neutrophiles 79 per cent (0-30-49); eosinophiles 3 per cent; L. 18 per cent; 
mean cell diameter 9.0 micra. EXR 8/13: 150 mm. Urine: specific gravity 1.012; 
Bence-Jones 4+; albumin also present; 4 red blood cells per high power field. 
Stool guaiac negative. Gastro-intestinal series 30 per cent 6-hour residue. X-rays 
for 24 hours; stomach moderately dilated; position high; gastric walls flexible. 
No evidence of ulcer. Deep erosion left side to Til; deep notched outer margin 
of LI. Defect narrow, right border of T12. Serum inorganic phosphorus 6.7 
mg. per cent; phosphatase 2.6 b.u. per cent; calcium on one occasion 14.0 mg. 
per cent; nonprotein nitrogen 60 mg. per cent; bilirubin 0. Protein 13.6 per 
cent; albumin 3.7 per cent; globulin 9.9 per cent; euglob. 7.2 per cent. 

Additional radiographs revealed fractures of T7, T8, L2 and L4 vertebrae 
and erosion of L5. All the vertebrae showed diffuse demineralization. Five days 
after admission the temperature rose to 103.4F, the pulse to 150 and respirations 
to 60. The patient became more dyspneic and cyanotic and died on the ninth 
hospital day. 

The following were the autopsy diagnoses:—Autopsy No. 13696. Multiple 
myeloma (diffuse meylomatosis)—plasma cell type, secondary myeloma in liver, 
spleen, kidneys and testis. Pathological fractures of ribs (Rl, R2, L3, L6, and 
L7) and vertebrae (T8 and L2); Bence-Jones proteinemia (clinical); Bence- 
Jones proteinuria (clinical); nephrosis due to Bence-Jones protein. 

SUMMARY AND CONCLUSIONS 

Four cases of plasmacytoma metastasing to the testis have been presented. 
In two, the testicular involvement was found at operation and was the only 
evidence at that time, of metastatic spread from the primary focus in the bone 
marrow. In the other two cases autopsy revealed that the lesion in the test’s 
was part of a diffuse metastatic process. 

The vertebrae, ribs, skull and end of long bones are the most frequent primary 
sites of plasmacytoma. Multiple foci are seen in 90 per cent of cases, males are 
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effected m 70 pci cent and m 77 pci cent the age incidence, m both sexes, is 
between JO and 70 yeais 

The outstanding symptoms aie peisistent backache, sometimes ladiculai in 
chaiactei, oi \ague geneiallied pains, accompanied by piogiessiie weakness 
The testa ulai ini oh ement was usually symptomless, the lesion being discos ered 
eitliei accident illy m loutme examination oi at autopsy 

Inundation of the blood stieam with neoplastic plasma cells may lesult m 
plasma cell leukemia 

The pioducts of ch&mtegiatmg plasma cells piobably account foi many of 
the laboiatoiy findings m plasmacytoma The Bence Jones hypeiglobulmemia 
occuis m 70-80 pel cent of cases Incieased amounts of globulin with the seia 
tend to give a positive foimol gel leaction The Bence Jones piotemuna, an 
inconstant finding, depends on the spilling oiei fiom the seitim thiough the 
kidneys of the excess globulin Rosenthal legal ds plasmacytoma as a geneiah/ed 
systemic disease invoicing the mauou of all bones and has found sternal ptinc- 
tuie to he the most leliable single test 

Renal insufficiency is a common complication of plasmacytoma The distal 
concoluted tubules may become obstructed by dense acidophilic fiagmented 
casts of Bence Jones piotem The casts may be Jamellated Descpiamated epi 
thelial cells fuse and foim a syncytium about the casts Needle like ciystals 
may laicly occui 

The setondaiy imolvemeiit of the testes may be of micioscopic size and dis- 
coceiable only when sections aic prepaied Extensive mfiltiation causes enlaige- 
ment of the oigan A dense, diffuse mfiltiation with cells that lesemble plasma 
cells is seen The stioma between semmifeious tubules is flooded and the tubules 
aie compressed 

The disease is im uiably fatal 

The authois w ish to thank Di N Rosenthal foi the use of his matenal and 
Di II Smith foi the inclusion of autopsy cases Bait of the woik was made 
possible by funds gianted by Mi John Given, Si and Sirs Id S Huschhom, 
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INTERSTITIAL CELL TUMOR OF THE TESTIS: A CASE REPORT 
AND REVIEW OF THE LITERATURE 
P. L. BATES, A. J. WILETS and H. J. COKELY 
From the Department of Urology, United States Naval Hospital, St. Albans, N. Y. 

A review of the world literature confirms the impression that interstitial cell 
tumors of the testis are rare. To date a total of 40 cases have been reported, 27 
being present in adults and 13 in children. There have been several reviews of 
the literature 1,2 ’ 3 the most recent being by Melicow et al. 4 It is our purpose to 
report the forty-first case of interstitial cell tumor and bring the current litera¬ 
ture up to date. 

CASE REPORT 

F. L., a 29 year old unmarried white man, was admitted on June 22, 1952. 
One week prior to admission, during the course of a routine physical examina¬ 
tion, a hard mass was found in the right testicle. He had no subjective symptoms 
and his past history was non-contributory. His physical and psychosexual matu¬ 
ration had apparently been normal and there had been no current change in 
physical characteristics or libido. Physical examination revealed a well nour¬ 
ished, well developed white male who appeared to be his stated age. His height 
was 5 feet, 7 inches; weight 159 pounds. Blood pressure 140/90. He had a nor¬ 
mal male distribution of hair and there was no evidence of abnormal fat dis¬ 
tribution. The left testis was of normal size but the upper two-thirds was firm, 
nodular and well demarcated from the lower one-third. The right testis was 
normal to palpation. The prostate was of normal size and consistency. Routine 
blood and urine studies were found to be within normal limits. Preoperative 
urine studies of pituitary and chorionic gonadotrophins were performed. The 
follicle stimulating hormone assay was positive for 52 mouse units and negative 
for 104 mouse units (normal range for both men and women in the premeno¬ 
pausal ages is 6 to 50 mouse units). 5 On the day following admission a right 
orchiectomy was performed with ligation of the spermatic cord at the internal 
inguinal ring. Urinary neutral 17-ketosteroids examined on the second post¬ 
operative day were 5.1 mg./24 hours (normal adult range is 6-22 mg./24 hours). 5 
Semen analysis on July 10 (2 weeks postoperatively) revealed an oligospermia 
of 13,800,000 active spermatozoa/total specimen. The patient had an unevent¬ 
ful postoperative course and was discharged from the hospital on July 10, 1952. 

The testicle and spermatic cord had an aggregate weight of 41 gm. The tes¬ 
ticle measured 4.5 by 3.5 by 2.5 cm. and there was an attached spermatic cord 
of 15 cm. The tunica albuginea was shiny and gray-white. The middle and su- 

The views expressed are those of the authors and are not to be construed to represent 
those of the United States Navy or of the Naval Service at large. 

Accepted for publication December 5, 1952. 

1 Stewart, C. A.: Am. J. Cancer, 26: 144, 1936. 

2 Hunt, V. C. and Budd, J. W.: J. Urol., 42: 1242, 1939. 

3 Huffman, L. F.: J. Urol., 45:692, 1941. 

•* Melicow, iM. AI., Robinson, J. N., Ivers, W. and Rainsford, L. K.: J. Urol., 62: 672, 
1949. . . , , 

5 Softer, L. F.: Diseases Of The Adrenals. Philadelphia: Lea and Febiger, 194S, 2nd ed. 
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penoi portions of the testicle weie mduiated but did not bulge fiom the suiface 
On ait section in the supenoi pole tbeie ius> ail encapsulated, tail-gray nodule 
measuring 3 by 2 by l 5 cm which could be easily shelled away fiom adjacent 
testiculai paienchyma (fig 1) The tumoi was him and lobulated The ie- 
maindei of the testis appealed lioimal except foi some compiession The spei- 
mntic coid demonstrated no gioss abnoimahty 

Micioscopie The encapsulated tumoi was composed of islands and sheets ot 
tumoi cells sepamted by broad comiectiie tissue bands (hg 2) The cells weie 
unifoim and of modetate size with pale acidophilic cytoplasm The nuclei weie 
lound or oval, of modeiate size and with lelatnely large eccentiicaily placed 
nucleoli (fig 3, -l) These cells lesembled hepatiL or adienal Lells Many weie 
cacuolated and a few weie foamy A laie mitotic figuie was encounteied Scat¬ 
tered degeneiating tumoi cells had intensely led staining cytoplasm and pyh- 
notic nuclei Atioplnc semnnfeious tubules weie noted m some aieas adjacent 



| i.[f.u jij 11 

Fig 1 

to the tumoi but otheis appealed noimal with actne speimatogenesis (hg 3, B) 
Small nests of Leydig cells weie piesent Lipofuchbin and sudanojihihc matenal 
weie revealed in small quantities by fat stains on fiozen sections Safianin led 
stains failed to disclose any ciystalloids The adjacent epididymis was not le- 
maikable Sections of the speimatic coid examined weie found to be noimal 

DISCUSSION 

The interstitial oi Leydig cells of the testis aie cells of connective tissue oiigm, 
lying singly or ill gioups in the spaces between the semnnfeious tubules 
Baily in human fetal deielopment (10-12 mm embryo) the mteistitial cells 
aie adjacent to and e\en confluent with the cells which latei become mcoipo- 
lated in the adienal coitex Vt this leiel of matination the adienal cells aie 
indistinguishable from the mteistitial cells s At lb mm a nidus of tissue at the 
6 Peison it i ommumc ition Di lto\ V, Cruvnlcr 
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mesonephric cap begins to proliferate rapidly and further growth with the for¬ 
mation of a capsule at 25 mm. separates the adrenal cortical cells from the 
interstitial cells. 

The relatively numerous interstitial cells during fetal life decrease after birth 
to be leplaced largely by fibrous tissue. As puberty approaches they increase in 
number again. During adult life there is a lelative decrease in the interstitial 
cells, but not so marked as was formerly believed. AVith senility a relative in¬ 
crease in the number of interstitial cells is apparent while seminiferous tubules 
atrophy. 

Normal interstitial cells are 14-21 microns in length, spheroidal or oval, and 
possess a small round eccentric nucleus. In the fresh state the acidophilic cyto¬ 
plasm of the inteistitial cells is filled with highly retractile granules of neutral 



fat and lipids. Fat droplets may or may not be present in interstitial cell tumors. 
Intracytoplasmic lipofuehsin granules are commonly piesent in the normal and 
pathological state. Reinke’s crystalloids aie rod-shaped inclusions 1 by 1 by 10 
microns in diameter characteristically seen in the normal interstitial cells while 
raiely observed in interstitial cell tumors. 7 The nuclei of interstitial cells contain 
one or more piominent nucleoli. Mitoses are usually absent but rarely may be 
abundant. 

Simple hyperplasia of the interstitial cells is not uncommon and is usually 
diffcientiated easily from interstitial cell tumors by the absence of a capsule or 
lobulations and the presence of seminiferous tubules interspersed through the 
hyperplastic areas. Hyperplasia has been observed in chronic cachectic illnesses, 

7 Fiicilm.m, X B and Ash, J K : Allas nf Gemto-Uiin.try Pathology. Aiinv Institute 
n ‘ Pathology, Washington, V. C., Government Printing Office, 1046. 
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chronic alcoholism, severe acute illnesses particularly pneutnonia, cryptorchid 
ism, ancl testicular atrophy due to local disease. 

The interstitial cell tumor is nearly always nodular and may or may not b 
encapsulated. The cut surface is light tan to yellow to brown. The size of th 
tumor varies. The average size of the reported Leydig cell tumors is considerabl; 
less than the average size of the more common testicular neoplasms. 

The vast majority of reported interstitial cell tumors have been benign. Th 
degree of malignancy in any given Leydig cell tumor must be judged cautiously 
almost in retrospect. Only five patients with a malignant tumor have been re 
ported. In one of these patients metastuses appeared four years after the origina 
operation and in another 10 years following orchiectomy. Gharpure 8 has offeret 
four histologicaL characteristics of malignancy: 1) marked pleomorphism of th 
cells, 2) giant atypical mitoses, 3) lack of brownish pigment in the cytoplasm 
and 4) tumor cell emboli in lymphatic vessels. 

Table 1 . Interstitial cell tumors: Adrenal rest tumors 


Color 

Bilaterality 
Pattern of cell growth 

Vascular pattern 

Associated hyperplasia of 
adrenal cortex 


Varied, usually light, occa¬ 
sionally dark brown 
Rare 

In large sheets, masses or 
cords; never in small nests 
Small networks of capillaries 
between cell groups 

Never described 


Dark brown 
Bilateral 

Small nests and individua 
elements 

Innumerable vascular chan 
nels, frequently sinusoi 
dal capillaries 
Present 


Histologically these neoplasms closely resemble adrenal cell rests or andro¬ 
blastomas. Due to the histological and embryological similarity between pri¬ 
mordial adrenal cortex cells and interstitial cells of the testis, it is not surprising 
that difficulties in differentiation would arise. The incidence of adrenal cell rests 
within the substance of the testis is extremely rare as judged by the dearth ol 
reported cases. 

Cohen 9 reports a case of bilateral testicular tumors of adrenal cell rests in an 
adult. The patient had a precocious sexual development at 6 years of age. 
Medical advice was sought at this time but no definitive treatment was given. 
He entered the Army and while in the service died after a 12 hour illness pre¬ 
cipitated by pneumonia and adrenal shock. At autopsy, Cohen states, adrenal 
rests were found replacing practically all of the interstitial cells in each testis. 
There was extreme adrenal cortical hyperplasia bilaterally. The Ponceau stain 
which is reported to be selective for adrenal cortical cells was not taken up by 
either the adrenal or the testicular growths in this case. Cohen mentions the 
similarities between the interstitial cell tumors and androblastomas. On the 
basis of his findings, he offers the distinctive features shown in table 1. 

In our patient the foregoing mentioned characteristics of adrenal rest tumors 

8 Gharpure, V. V.: J. Path, and Bad., 57: 113, 1050. 

a Cohen, H.: Am. J. Path., 22: 157, 1946. 
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weie not piesent The absence of ciystalloids m our case does not strongly mili¬ 
tate against the diagnosis of interstitial cell tumoi foi while piesent m lioimal 
mteistitial cells they have been lately encountered m mteistitial cell tumors 
The preopeiative diagnosis of mteistitial cell tumoi of the testis can be 
stiongly suspected in a child showing precocious sexual development and pie- 
seutmg a testicular mass In adults a pieoperative diagnosis is unlikely to be 
made but can be suspected at the operating table when an encapsulated, pa- 
lenchymal, light tan mass is encountered 

The incidence of interstitial cell tumors as leported by Friedman and Mooie 10 
is 1 per cent in then series of 922 testicular tumors This ratio seems high to 
some observeis as there are only 40 cases in the world bteiatuie excluding their 
own, who to our knowledge have not been reported individually 
Interstitial cell tumois occur at all ages The youngest leported patient was 
11-2 yeais old, the oldest was 82 yeais The oveiall age incidence is 30 1 yeais 
The aveiage of 28 adults having the tumoi is 39 9 yeais Of the 13 cases in 
clnldien, the age incidence is 7 8 yeais Iloimonal changes (virilism) weie pres¬ 
ent in all children Endocrine changes weie the exception m adults Foui adults 
were lepoited with bilatetal gynecomastia, six gave a histoiy of decieased 
libido, two of impotence 

1Vhy should an interstitial cell tumor which mvaiiably produces virilism m 
the prepubital patient occasionally pioduce m adults feminizing effects? Are 
the five reported, interstitial cell tnmois winch were apparently responsible fov 
the appearance of bilateral gynecomastia actually Sertoli cell neoplasms? A 
benign feminizing testiculai tumor arising possibly fiom poorly diffeientinted 
Seitoli cells is repoited by Leivis and Stochard 11 This G8 yeai old patient had 
noimal excretion of 17-hetosteroids and gonadotiopms Urine pregnandiol de¬ 
terminations were elevated An encapsulated light yellow testicular tumor was 
removed measuring 6 5 cm in diameter Nine months aftei oichiectomy the 
gynecomastia had disappeaied Pregnandiol excietion m the uime was noimal 
The cytology of the tumor resembled granulosa cells of the ovary but were not 
unlike interstitial cells eithei The diagnosis of interstitial cell tumoi was re¬ 
jected on a pathological basis by the authors They state that interstitial cell 
tumors are not well encapsulated and aie a buck or orange-yellow color In our 
review of 14 interstitial cell tumors 8 12 22 these cutena are not confiimed (ta¬ 
ble 2) Neveitheless the leuteunzuig activity of the tumor was evident m then 
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case. This endocrine effect would be more logically explained, as they state, by 
■assuming that interstitial cells were not responsible. Lewis and Stockard 11 re¬ 
view 4 cases (Huffman, Hunt and Budd, Monaschkim, and Teilum) and describe 
the similarities to their patient. 

Hormonal changes in adults which are sufficient to produce gynecomastia 
and impotence resemble to some extent the effects seen in the extremely rare 
cases of adrenal cortical tumors resulting in the feminizing syndrome. 23 

Does the interstitial cell tumor in adults produce an excess of circulating an¬ 
drogenic substances? No case has been reported in which the patient manifested 
any signs of increased virilism. Nor did we find an elevated 17-ketosteroid ex¬ 
cretion reported in any adult patient. 

In our patient 17-ketosteroid and pituitary gonadotropin outputs in the urine 
were within normal range; however, both were borderline. It is regrettable that 
estrogen and androgen assays were not done on the tumor tissue in our patient 
prior to fixation in formalin. The oligospermia in our patient had no specific 
cause that we could determine and imposes an interesting but admittedly ques¬ 
tionable relationship to the hormonal findings. 

SUMMARY 

The case of a patient with an interstitial cell tumor of the testis is presented. 
The literature on this subject is brought up to date. 

The preoperative diagnosis can be strongly suspected in children. In adults 
the diagnosis is considered after inspecting the gross specimen. 

The similarity in the embiyologieal development of interstitial cells and 
adrenal-cortical cells is discussed. 

The difficulties of differentiating interstitial cell tumors from adrenal rests is 
presented. 

The feminizing effects occasionally seen in patients having interstitial cell 
tumors and other testicular tumors are discussed. 

The authors wish to express their appreciation to Mr. R. Schroeder and Mr. 
M. Russen for their technical assistance in the pathological preparation and 
photography respectively. 

23 Mortensen, H. and Murphy, L.: J. Urol., 65: 709, 1951. 
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ADRENALECTOMY FOR ADRENAL TUMORS 

GEORGE T CAHILL 

Opeiatn e removal of the lin olv ed adtenal when tumor is piesent is, up to now, 
the only method of cure A certain cure is obtained if the tumoi is benign, pio- 
vided all the tumor is 1 emoted, and a probable cuie may be obtained if a malig¬ 
nant tumor is removed before it metastasizes 

Certainly the method of lcmoxal will vary gieatly depending upon whether the 
tumor is benign or malignant Vlso, it w ill depend upon the expansion of the 
tumor in its glow tli, whethei upwaid into the hollow'of thediaplnagm or down¬ 
ward and antenor to the kidney, making an appioach to be moie feasible if made 
in the aiea of expansion Also, since some of these tumois often may be multiple, 
like pheochromocytom-i, the appioach should be m the fashion that all possible 
tumor aieas may be exploied Again theic will necessanly be consideiable varia¬ 
tion in the pieparation and handling of the smgical subject m the case of certain 
hormonal tumois that make considerable alteration of the metabolism of the 
patient, and increasing nsk to the operative pioceduie The suigery of these 
tumois has seen great interest and impiovement due to a number of lecent 
adv ances 

1) Incieased knowledge of the functions and secietions of both the adrenal 
coitex and medulla 

2) Identification and production of steioids of the coitex which when admm 
isteied can leplace the necessaty hoimones of the cortex and maintain life 

3) Identification and production of the catechols of the medulla 

4) Increased expeiience with the syndiomes in adrenal functional changes and 
the diagnostic procedmes by assay 

5) Improved technical suigical procedmes including those of anesthesia and 
contiol of infection 

G) Widespread interest and investigation which continue to disclose the many 
as yet unknown factois concerning the influence of the adienals on metabolism 

When tumors occur in the adrenal they can be divided into the following 
classification 

1) Shomal tumors These aie similar to the stromal tumors in any other gland 
They occur rarely The following types have been lepoited fibroma, lipoma, 
neuroma, neurofibioma, myoma, osteoma, hemangioma, saicoma, lymphangioma 
and melanoma 

2) Medullary cell tumors These denved fiom ectodeimal sympathetic system 
occui moie frequently and aie of the following types a) Fiom the embiyomc 
sympathetic neive cell, a sympatlucoblastoma, b) from the sympathetic ganglion 
cell, a ganglioneuroma or neurocytoma, and c) from the pheoehiomocyte, a 
lioimonal cell, a pheochromocytoma 

3) Cortical cell tumors These, originating from the mesodermal glandular 
cells of the cortex, aie benign adenomas and carcinomas, and symptomatically 
may be nonhoimonal 01 hormonal 

Read it annual meeting South Central Section, Ameucan Urological Association, Hot 
“Prints, Aik October 1, 1052 
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STROMAL TUMORS OP THE ADRENAL 

These extremely rare tumors may be either benign or malignant. The benign 
tumors, such as fibromas or lipomas, are usually •without symptoms unless they 
expand large enough to cause distress by their size alone. They, few as they are,, 
more frequently have been discovered by accident on examination or at operation. 
Their removal requires no special operative preparation for anesthesia or for 
metabolic changes. They have been and may be safely removed through the 
flank or transperitoneally at the time of correction of other pathological change. 
The blood vessels are usually not large or fragile. They are well encapsulated, 
shell out easily and mostly may be separated from normal adrenal which may be 
retained. The normal adrenal often separates with difficulty due to friability and 
its bleeding, although slight, requires patience to control. The results have been 
mostly satisfactory. 

When tumors of this group are malignant an entirely different situation i& 
present. Mostly there is an entire absence of symptoms until metastasis or spread 
has occurred and then there occurs loss of strength, weight, anemia and abdom¬ 
inal distress depending upon the extension of the tumor. Studies may show 
evidence of invasion of the kidney which seems to be the most frequent route of 
extension and they may be mistaken for renal tumors. Operative removal may 
be through the flank, through the diaphragm, transthoracic or through the peri¬ 
toneum, preferably by transverse incision. The transthoracic diaphragm exposure- 
or the transverse transperitoneal route offers a wider exposure on attempt to- 
remove the tumor and involved areas, because removal offers the better chance 
for correction. Most often removal has been impossible; the diagnosis has- 
been established by biopsy, and the case treated later by high voltage x-ray. 
With the exception of certain lymphosarcomas most of these tumors have a rela¬ 
tively high degree of radio-resistance and the usual course has been extension and 
death. 


TUMORS OP THE ADRENAL MEDULLA 

Sympalhicoblastoma. This is perhaps the more frequently seen tumor of the 
adrenal medulla, an extremely malignant growth, occurring most frequently in 
infancy and childhood and rates in seriousness with the renal embryomas of 
Wilms. They occur in either sex and in either gland and may also occur in other 
sympathetic ganglia. They occur less frequently as age progresses. 

The original tumor is usually symptomless and its discovery is frequently 
accidental or found in only an enlarging abdomen. More often it is the rnetas- 
tases which attract attention to the condition. The historical description by 
Hutchinson and Pepper of the metastases to the skull, especially the orbit and, 
in the other, to the liver and thorax, still holds. In others with anemia and bone 
changes as shown by x-ray, the diagnosis is only established by biopsy of the 
secondaries. 

Occasionally, the tumor has been recognized before metastases are demon¬ 
strable. If so, the tumor ma3 r resemble the flank or abdominal mass as with 
Wilms's tumors. These masses are without pain or tenderness. Handling of the 
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mass is precarious to the patient and should be avoided completely. The diag¬ 
nosis may be expedited by old fashioned transillumination to rule out an ob¬ 
structed functionless hydronephrosis, and by secretory urograms. These latter 
■are most useful. In this adrenal tumor the films show a normal sized and secreting 
kidney displaced downward by the mass above. In adrenal tumor, the mass is 
without the kidney. In Wilms’s tumor, it will be in the kidney with calyceal and 
pelvic distortion. Cystoscopy and retrograde pyelography have been only rarely 
necessary to differentiate these tumors from other renal masses. The malignant 
nature of these tumors and their extreme blood vessel expansion present a situa¬ 
tion too dangerous to delineate these tumors by retroperitoneal gas insufflation. 

Avoidance of trauma to the tumor and early removal offer the only possible 
surgical correction. In these infants the wide, complete transperitoneal approach 
across the upper abdomen is, in our opinion, the better route of access. After 
deflection of the peritoneum over the vena cava and aorta, all vessels to and 
from the tumor are ligated and divided. This should be accomplished without 
tumor handling if possible, or with the least possible tumor handling, if necessary 
for exposure. Only after all possible vessels are separated should the tumor be 
delivered with all its fascial planes and attachments. In the few rare cases seen 
at the Babies Hospital that were discovered by accident and removed in this 
fashion we have seen patients remain free from recurrence. With tumor extension 
impossible to remove and with metastases, radiation has produced recession of 
the metastases but, as they receded, the tumor appeared elsewhere. There are 
fewer cancers with graver prognosis than the sympathicoblastomas of infancy, 
because the adrenal being higher than the kidney and more sheltered beneath the 
costal flare, they are more likely to escape early detection than Wilms’s tumors. 

Neurocytomas. More rarely are seen the tumors of ganglia cells occurring in 
the older age group. These relatively benign tumors also occur in any of the 
sympathetic ganglia as well as the adrenal. These tumors, mostly symptomless, 
are discovered by accident as a tumor mass. For differential diagnosis, secretory 
or retrograde urograms, gas insufflation x-rays, and angiograms may be used. 
The therapy is surgical removal. This has been successfully done through all 
approaches, flank, transthoracic and transperitoneal. They are well encapsulated, 
not greatly vascular and are removed without difficulty. Because most of these 
tumors are benign or of low grade malignancy, recurrence is less frequent if 
completely removed. 

Pheochromocytoma. Tumors of the pheochrome cells of the sympathetic system 
are not frequent but are now of unusual interest because of the newer steps in 
diagnosis and in therapy. The tumors more frequently occur in the adrenal, esti¬ 
mated at about 80 per cent of the cases seen. Of the remaining, these occur mostly 
in the abdominal sympathetic ganglia and a few rare ones have been reported 
occurring in the thorax. They are sometimes multiple, estimated at 10 per cent, 
usually two being present and very rarely more. About 91 per cent of the cases 
are benign and 9 per cent reported as malignant. There has been an associated 
cutaneous neurofibromatosis with the tumor in 5 per cent of the cases and those 
often had multiple tumors. They occur in children but are more frequently seen 
in young adults and more often in women. 
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The secretion of the pheochrome cells of the adrenal have been identified as 
epinephrine and nor-epinephrine. When tumor occurs there is an excess secretion 
of these catechols and the symptoms depend upon the amount of each and also 
upon the intermittent or continuous release of the pressor substances into the 
blood. Assay of tumors shows that epinephrine has occurred anywhere from .95 
mg. to 6.95 mg. per gram of tumor and nor-epinephrine has varied from .03 to 
6.5 mg. per gram of tumor. The exact release mechanism of the pressor substance 
is not as yet clear but may be stimulated by many means. 

The symptoms apparently depend upon the amount of these catechols released 
and present in the blood. It also appears that these catechols are also eliminated 
in the urine when in excess, and their presence and amount have been identified. 
The variable symptoms seen in different cases of these tumors apparently 
are accounted for by the variable amounts of the secretions. The effect of these 
two hormones vary. Excess epinephrine in the blood produces subjective symp¬ 
toms, systolic hypertension mostly due to increased cardiac output, glycogenic 
changes in blood and urine, and hypermetabolism. Excess nor-epinephrine on 
the other hand produces hypertension because of increased peripheral resistance 
and a more sustained character, little or no glycogenic change, few subjective 
symptoms and little increase in cardiac output. Some of these tumors rarely 
produce any symptoms at all, although assay shows increased presence of the 
catechols. There is as yet no reason for the normal release mechanism not to 
function in these non-symptom tumors. 

These tumors have occurred with the following syndromes: 

1) An individual, symptom-free, in whom a tumor has been found on accidental 
examination at operation or at autopsy. 

2) The adrenal sympathetic syndrome: 

a) With a usual normal blood pressure with intervals of paroxysmal hyperten¬ 
sion (30 per cent). 

b) A more or less constant hypertension with paroxysmal rises or simulating an 
essential hypertension (70 per cent). 

In establishing the diagnosis the following aids have been introduced: 

Pharmacological release tests: 1) use of ordinary causation factors, such as 
the cold pressor test; 2) histamine; 3) mecholyl; 4) tetraethyl. 

Pharmacologic, adrenolytic, or sympatholytic agents: 1) benzodioxane; 2) 
dibenamine; 3) regitine. 

Of these, the pressor release mechanism with histamine introduced by Kvale 
has been used more frequently and its effects have been better known. It is 
especially useful in the paroxysmal type case and will precipitate an attack 
usually similar to the typical one. 

Of the adrenolytic or sympatholytic agents, benzodioxane, introduced by 
Goldenberg and his co-workers, is especially useful in the move sustained hyper¬ 
tensive in which the drug has reduced the blood pressure in only tumor cases 
with an accuracy of 98 per cent or over. 

Dibenamine, a marked sympatholytic agent, has been used mostly in therapy 
of operative preparations and because of its lasting and other effects has not 
been widely used in diagnosis. 
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Regitme, introduced by Gumson, has been used diagnostically as uell as 
theiapeutically and foi the latter it appeals to be the most effective of these 
drugs 

Identification of excess pressoi substance Pievious efforts'to establish a 
woikable estimation as to the presence of excess epinephrine weie not practical 
Ernould and Picard m 1931 showed a pressuie substance in the blood during an 
attack by chemical methods Beer and Prinzmetal m 1937 established a similar 
result by phaimacological methods Recently the identification of excess piessuie 
substances m the urine has been accomplished by Goldenbeig and others 

Once the piesence of the tumoi has been deteimnied phaimacologically, the 
situation of the tumoi or tumois has been shown by plain x lays, urograms, 
retropentoneal gas insufflation, and by angiograms 

Tieatment The lelief of the syndiome is by surgical lemoval of the tumor or 
tumois A laige factor in the successful lemoval of these tumois lias been the 
planning of the procedure Theie have been several adienolytie agents used m 
the opeiative handling of these cases First was dibenamme and second regitme 
Dibenamme has been used m 5-7 mg doses per kilogiam of body weight given 
m an infusion of 300 to 500 ce of saline administered slowly foi one hour The 
action of the drug is prolonged and has serious side effects, temporary hemi¬ 
anesthesia and tetany have occuired It leduces the blood piessure diamatically 
for 24 to 72 hours Opeiative intervention has been usually m the latter part of 
the depressor effect because an operatu e diagnostic aid, the rise of blood pi essure 
while handling the tumor, is eliminated if the depiessoi effect is complete Also 
aftei a severe fall in piessuie, the fall may not be leveised by noi epinephrine 
Second has been regitme This has been used as a diagnostic aid, but its thera¬ 
peutic adrenolytic effect is especially useful at opeiation Heie it is given 0 16 
mg pei kilogram seveial hours before operation Its effect is not lasting and its 
abatement may allow the identification of the tumor by a pressuie rise on han¬ 
dling and its rise conti oiled by the immediate lesumption of regitme Also on 
lemoval of the tumor its effects disappear sufficiently lapidly so that nor epi 
nephnne will be effective in a short time if needed 

The anesthesia pioblem in these cases lias been laigely concerned with foui 
impoitant elements adequate lelaxation, the possibility of pneumothoiax, the 
physiological effect of the excessive seeietion during the lemoval of the tumor, 
and the sudden circulatoiy depiession which may occur after extirpation of the 
secreting mass Anoxia must be avoided Cyclopropane, chloioform, and ethyl 
chlonde are unwise choices foi anesthesia m these cases Three way intravenous 
dnp is most advantageous 1) saline, glucose, or blood, 2) legitine, 3) nor¬ 
epinephrine—4 mg /I litei, and the pioper use of each maymake the sustaining 
of piessure most gratifying 

Because of the multiplicity of these tumors and because of the vai lability of 
their locations, the transveise upper abdominal transpentoneal incision offers 
the best approach to the removal of these tumors A generous incision is neces 
saiy No regitme should be given until the complete abdominal exploration is 
done, in order to identify the tumor or tumors As soon as pressure symptoms 
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occur, then regitine is given. It has been more satisfactory when multiple tumors 
have been present to remove an extra-adrenal tumor first, because it is usually 
more accessible. Ligation of all vessels before handling the tumor is safer. Ex¬ 
posure of the left adrenal is made by incision of the retroperitoneal tissue above 
the splenic flexure and mobilizing the large intestine down into the abdomen. 
Opening of the retroperitoneal fascia above the upper pole of the left kidney 
discloses the tumor. After ligation of all blood supply the tumor is removed. 
Immediately the nor-epinephrine drip is given to sustain the pressure. Repara¬ 
tion of the retroperitoneal area is done and the wound closed completely. A 
similar procedure on the right with mobilization of the duodenum to the left and 
the hepatic flexure downward accomplishes the same exposure. These tumors 
may be very vascular and in some the extra-adrenal tumors between the vena 
cava and aorta have been difficult to eradicate. On removal of all excess pheo- 
ehrome tumor tissue the pressure syndrome is cured. 

About 8 per cent or so of these tumors have been shown to be malignant. 
When malignancy occurs, the hypertensive factor is seen early in the disease and 
then the pressor symptoms wane as the tumor grows and metastases occur. 
These malignant tumors metastasize most frequently to the lungs and liver and 
the death occurs with the cachexia of malignancy and often without any pressor 
syndromes in the later part of the disease. For awhile the occurrence of a second 
tumor in a patient with pressor syndrome was considered to be metastases of the 
larger tumor and such case identified as malignant. It is now considered that 
these multiple tumors are usually benign similar to the solitary tumors. Complete 
removal of a malignant tumor in its early phase offers the only hope of correction. 
Such must be rare. W r e have had none in our records in which removal was suc¬ 
cessful in a malignant tumor. 


CORTICAL TUMORS 

Tumors of adrenal cortical cells have been classified as follows: 

1) Tumors with no recognizable hormonal changes in the patient. 

2) Tumors with hormonal changes: a) adrenogenital, b) adrenocorticoid 
(Cushing's type), c) mixed, with both adrenogenital and adrenocorticoid hor¬ 
monal changes. 

Nonhormonal tumors of the adrenal cortex. These tumors are not infrequent. 
They have occurred more frequently in the fourth or fifth decades and occur in 
both sexes. They are silent in early growth. When recognized, they have usually 
been present for a considerable period of time. After growth has progressed to a 
considerable size, they then cause pain in the flank or in the side of abdomen in 
which the tumor is present. Often they had been studied by roentgen examination 
of the intestinal tract without discovery. Later with increasing size of the tumor, 
a mass is found on the affected side. The deep location of the adrenal gland and 
the slow growth of the tumor and its slowness of invasion of adjacent viscera 
often allow the tumor to grow extremely large before it is discovered. Frequently 
loss of weight, fatigue and diminution of appetite, and anemia may be present. 
These tumors are not tender. Occasionally, at the time of first recognition of the 
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tumor, pulmonary metastases may be demonstrated by thoiacic roentgenogiams 
In otheis, m spite of the extraordinary large size of the tumor, no metastases 
seem to occui 

The i oentgen studies of these cases show a mass m the flank abov e the kidney 
and displacing of the kidney downwatd At times the tumoi may pioject anterioi 
to the kidney and its outline may be shown by the shadows of othei visceia If 
a tumoi is small it may be necessaiy to outline its shape by peiirenal insufflation 
with gas Angiogiams usuallyshow the expanded vasculauty sepaiate from the ad¬ 
renal In laige and palpable tumois such piocedures aie often unnecessaiy Some 
of these tumois occur in accessoiy adienal glands, eithei in the pernenal aiea, 
wheie they have been confused with tumois of the tail of the pancieas or in the 
pelvis wheie they were thought to be tumois of the o\aiy or bioad ligament 
Most of these tumois, although well encapsulated, are malignant, and because 
of their silence and laige growth, may suggest a pool prognosis 

Suigical complete lemova! of the tumor is the only accepted therapy Because 
of their laige size, those m the adienal aiea lend themselves best to lemoval 
thiough a laige incision combining the thoiacic tiansdiaplnagmatic approach 
and extending well down into the abdomen anterioily The 11 b, usually the tenth, 
transects the x ray shadow of the tumor and offers the w idest approach Since 
most of the blood vessel ex-pension is on the antenoi mesial aspect of the tumoi, 
the extension of the incision fai down into the abdomen is necessary Aftei 
separation of the retiopentoneal layer fiom the tumor, all the visceiae are 
displaced downward in ordei to visualize the vessels to the tumoi On the light, 
the duodenum is displaced to the left to expose the vena cava and aoita and on 
the left the pancieas is displaced to the light because it usually oveihes the vascu- 
lai tree of the tumoi The tumois aie readily separated from the othei fascial 
planes aftei the vasculai tree is ligated and sepaiated because of then encapsula 
tion When the tumoi glows antenoily m fiont of the kidney and down into the 
abdomen the approach to the vascular pedicle is more direct with the tiansveise 
tianspentoneal incision in the upper abdomen On the light, displacement of the 
duodenum and hepatic flexuie of the colon, after sepaiation of the posterior 
peritoneum, exposes the area of the vena cava and aoi ta and the vasculai tumoi 
pedicle is identified, ligated, and sepaiated On the left, the splenic flexure is 
mobilized and displaced downward exposing the tail of the pancieas and the 
vessels with the tumoi as well as those to the left kidney After ligation of the 
mam vessels anteriorly, either associated with the aorta and cava 01 with the 
lenal blood supply, the tumor usually is easily delivered except foi separation of 
the phiemcs high in the postenoi cavity of the tumoi area 

Recoveiy after removal of these tumois is the rule, and as a suipnsingly fan 
numbei of these patients have appaiently no metastases, freedom fiom extension, 
metastases 01 lecuriences is often an occuuence 

Hormonal tumors of adrenal cortex Androgenic tumoi with the symptoms of 
virilism occurs more often in younger individuals It occuis in children but is 
less fiequent than bilateial adienal liypeitrophy When it occurs m cluldien, the 
child has fust been a normal one, then a change occuis tow-aid adult masculinity 
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It occurs more often in the female child (in ratio 4 to 1). In the female there is 
clitoral hypertrophy, vaginal atrophy, pubic hair, acne and increased musculo¬ 
skeletal development. In boys the signs of puberty occur without corresponding 
increase in size of the testes. Accompanying the changes, there occurs an eleva¬ 
tion of the 17-ketosteroid estimation in the urine. The amount varies with the 
duration of symptoms and size of the tumor. Often there may be a marked 
increase in the urinary estrogens and this with no apparent clinical recognizable 
effect upon the patient. There may be little difference in appearance between a 
case of tumor and bilateral adrenal hypertrophy. A differential between these two 
conditions has been the observation that cortisone administered to an adrenal 
hypertrophy will reduce the 17-ketosteroids in the urine significantly, while on 
the contrary, cortisone given to a tumor case produces no reduction of the 17- 
ketosteroids. 

Similar tumors are seen in older girls and in adult women. In these at the onset 
amenorrhea occurs with hirsutism. There then follows a recession of breasts 
and other female sex characteristics and a hypertrophy of male elements, partic¬ 
ularly hair and the clitoris. The symptoms progress in severity with the increas¬ 
ing size of the tumor and assay levels of the 17-ketosteroids augment with the 
growth of the tumor. In tumor cases in adults the same phenomenon occurs with 
the administration of cortisone; there is no reduction in the assay levels of the 
17-ketosteroids in the urine. The excretion of estrogens in the urine may be 
normal and may be elevated. There usually is no other deviation from the normal 
metabolism, in sugar levels, sodium and potassium levels nor in the corticoids. 

Once the symptoms and assays have shown that there is present an inde¬ 
pendent adrenal androgenic excretion, the location of a tumor as a cause has 
been most successful with perirenal insufflation of gas. In these cases the fascial 
planes allow the gas to infiltrate easily and outline the adrenal and a tumor, if 
present, so that it is easily indentifiable. If the tumor is large it may displace the 
kidney downward and be so shown by pyelograms. If the vascular tree is large 
it may be shown by angiograms. 

Practically all of the cases with only androgenic syndromes and no other 
metabolic changes have been shown to be due to benign adenomas of the adrenal 
and, in these, cure of the case is almost certain by operative removal. The opera¬ 
tive removal is accompanied by no extra risk due to hormonal effects. These 
cases stand stress and trauma well, and there is no depression of function of the 
contralateral adrenal. These tumors may be removed successfully either through 
the flank, through a thoraco-abdominal incision or with a transverse abdominal 
transperitoneal approach. No special hormonal operative management is neces¬ 
sary. The tumors are very soft and cellular and are easily broken if handled. 
Recovery is the rule with complete reversal of the symptoms, except those that 
are fixed such as epiphyseal closure. In the women there is resumption of menses 
with loss of excess hair. As yet none of the female patients operated upon by us 
with androgenic tumor have subsequently become pregnant. 

Tumors with excess estrogens are rare; less than twenty have been reported. 
They have occurred more often in adult males, less in children. They have been 
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mostly carcinomas and have metastasized The symptoms aie a decrease in male 
chaiacteiistics and an increase m the female se\ charactenstics, recession m the 
size of penis, loss of hair on chest and genitals, lecunente of scalp hair if bald, 
loss of se\ desire, impotence and mciease in si/e of nipples and bieasts Theie 
maybe some lesemblance to the symptoms seen mtesticulai ehono epithelioma 
Laige amounts of estrogens have been found m the urine with adrenal tumoi, 
but no piolan, u lieieas inchorio epitheliomalai ge amounts of prolan, the hormone 
of syncytial cells, aiepiesent A few of these estrogenic tumoisueie large and pal¬ 
pable, and weie lemoved with cessation of symptoms but with lecunence of the 
symptoms and metastases of the tumoi Gas insufflation loentgenogiams have 
successfully located some of these tumois Removal has been accomplished by 
the flank, by tlioi aco abdominal approach or by ti anspentoneal routes They 
offer no pioblem m hormonal management at the time of opeiation 

Tumois with excess coiticoids The syndrome described by Cushing occuis 
with adienal tumor as well as with bilateral adrenal hypertrophy Tumor, 
howevei, is much less often seen as a cause The tumois occur more frequently 
in adult females, less often m males and m children These cases show the rapid 
painful obesity of tiunk-type with rounded “moon” face and “pigs eye” appeai- 
ance Stria, skin changes and other metabolic changes oceui caused by the effect 
of excess corticoids elaboiated by the adienal tumoi These excess coiticoids may 
be identified m the urine Usually theie is a reduction of the 17 ketosteroids and 
of the estrogens in the urme 

The diagnosis of adrenal h> percorticism is now not difficult w ith the recogni¬ 
tion of the symptoms and of the various tests which show the metabolic changes 
Whether tumor or bilateial adrenal hypertrophy is piesent as the cause of the 
syndiome is most important We have consistently used bilateral perirenal gas 
insufflation x rays to determine the diffeience These hare not been so satisfac 
tory as those seen with adienogemtal syndrome, due to the increased deposits 
of fat m the pernenal area Howevei, when tumor has been piesent it has always 
been outlined by the gas and recognized Also recognition of the tumor has 
simplified the proceedings We have used angiograms for the location of these 
tumois but to date they have been less helpful than the gas insufflation If 
tumor cannot be localized by x ray and it is suspected, it may be necessary to 
do a bilateial adienal exploration Finding the tumor by x-ray localizes the side 
and place and reduces the operative exposure to one adienal 

In contrast to the suigical theiapy of the uncomplicated adienogemtal syn¬ 
drome tumor case, operative coireetion of an adienal tumor with the corticoid 
syndrome is a serious risk to the patient The incidence of severe postoperative 
reaction following removal of the tumor m this type of case is fiequent and fatal 
unless steps aie taken to correct the expected Addisonian crisis The excess 
corticoids produced by the tumor depiess the activity of the contralateial 
adrenal and this Addisonian crisis will occui unless substitution therapy is given 
befoie, during, and after operative lemoval of the tumor and should be carried on 
until the opposite adrenal resumes function This may be fiom one to six weeks 
The theiapy consists of the admnustiation of cortisone and ACTH foi 2 
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days before operation, then cortisone, ACTH, desoxycortisone and salt during 
operation and for 2 days postoperatively. The desoxycortisone and the corti¬ 
sone dosage is then lowered and if no evidence of adrenal failure is present, only 
ACTH and saline are administered. The desired idea is to carry the substitution 
hormones through the dangerous period while stimulating the depressed contra¬ 
lateral adrenal to resume function rapidly under the effect of the ACTH. These 
patients are poor risks for infections and stress. 

Removal of tumors with corticoid syndromes has been successful through 
the flank, through thoraco-abdominal approach and through the transperitoneal 
route. Most of these tumors are benign and have not been very large. They are 
vascular, soft, easily fragmented and are enucleated without difficulty. Often 
they may be resected from normal appearing adrenal tissue. If there is a success¬ 
ful recovery from the adrenalectomy, recession of the symptoms rapidly occurs 
to normal. We have seen recovery in women to normal and later followed by preg¬ 
nancy and the delivery of a normal child. 

Mixed syndrome tumors: At times, in all age groups, syndromes resembling 
Cushing’s disease and with other symptoms of virilism are seen. These again 
are more frequently seen in the female. Most all of these mixed syndrome cases 
have been shown to be due to carcinoma of the adrenal cortex. 

In children the signs of virilism appear with hirsutism, sexual precocity, and 
with changes in the musculoskeletal system. Frequently when examined they 
have shown some hypertension and glycosuria. Studies on these children have 
shown marked excretion of 17-ketosteroids in the urine. These 17-ketosteroids 
are fixed against cortisone depression. Chemical studies show some of the changes 
in metabolism as seen in Cushing’s disease. Most of these cases have shown 
rapid expansion of the tumor so that a mass is often palpable. These cases also 
show renal displacement by the mass expansion. Metastases may be disclosed 
on examination. In adults a similar phenomenon is noticed. The main suggestion 
may be that the cause is marked corticoid changes resembling Cushing’s and 
with moderate genital changes of hirsutism and clitoral hypertrophy with the 
amenorrhea; again, as we have recently seen, a marked corticoid syndrome in a 
male but with no sexual regression and a very marked elevation of the 17- 
ketosteroids in his urine that were also fixed against cortisone. Others may show 
an adrenogenital syndrome well marked with sexual changes and with well- 
marked hypertension, glycosuria, some fat and skin disturbances as stria. These 
all, in our experience, have been due to carcinoma of the cortex. Most of these 
mixed tumor syndromes in adults have been rapidly growing large tumors, and the 
demonstration of the tumor by palpation, by x-ray pyelograms, gas insufflation 
x-rays and angiograms has not been difficult. 

Operative procedures on such cases require the same preparation as for tumors 
with corticoid syndromes: hormonal preparation before, during, and after 
operation. The widest possible approach should be used to prevent handling of 
the tumor because of malignancy. Transverse upper abdominal transperitoneal 
approach has been better for tumor extension into the abdomen. The vascular 
supply to these tumors is greatly expanded and the vessels are friable. Ligation 
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often is difficult unless fat tissue is included \\ ith the ligatuie When the tumor is 
high m the cuive of the diaphragm, the thoiaco abdominal approach is bettei 
The rib lemoved should be the one across the mam tippet part of the tumor, 
usually to the tenth All effort should be made to ligate and sex er the vascular 
pedicle or supply with a minimum of handling the tumoi The tumors often do 
not come out easily and vascular mens to the lena! vessels and to the plueme 
may be tedious to control 

On recovery, blood restoration is essential as well as substitution hormone 
therapy Adrenal depletion symptoms may occur Cases ha\e recovered spon¬ 
taneously in the past due to cortieoid secretion by metastases Recovery of this 
type of tumor withieturn to normal and without lecunence is the rarest of the 
various eoitical malignancies Early recognition is needed to remove these malig¬ 
nant adrenals before metastases because they have a high degree of radiation 
lesistanee It has been possible to determine the spiead of metastases by the 
augmenting amount of 17-fietosteroids m the mine Hypophysectomy has had 
no influence on the hormonal e\cietion m the raie cases m which it has been 
tried 

suMsnm 

A review of the various tumors of the adrenal is presented with a shoit descnp- 
tion of the ougms, symptoms, opeiative handling problems and the operative 
approaches which, with some technical aspects, experience lias shown to be the 
moie satisfactory A discussion is piesentcd of the handling of the hormonal 
problems incident to the remoxal of these tumors 
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BLOOD PHENOL IN RENAL INSUFFICIENCY 

HERBERT L. WARRES 

From the Department of Urology, Presbyterian Hospital of Philadelphia, Pa. 

Uremia is “a complex auto-intoxication, the variegated clinical picture being the 
summation of the effect of retention of various urinary constituents.” (Fishberg.) 
That urea is not the causative agent of symptoms of uremia is borne out in 
everyday clinical evidence. Virtually every known urinary constituent at one 
time or another has been indicated as an etiological factor. No single factor is a 
prime agent. Of the various retention products, however, certain ones seem to 
play the more important role. 

Becher demonstrated indican, phenol, p-cresol, diphenol, and other aromatic 
oxyacids in uremic blood. He later concluded that phenol, especially free phenol, 
was directly responsible for uremic symptoms. This was verified by Marcolongo, 
Harrison, and Mason. More recently Dickes concluded: 1) The degree of cerebral 
depression in uremic patients shows a direct correlation with the height of the 
phenolic blood level. 2) The total phenols appear to have a greater correlation 
with the degree of depression than do the free or conjugated phenols. 3) The 
blood level of the total phenols shows better correlation with the degree of cere¬ 
bral depression than does the urea nitrogen. 4) The free phenols do not account 
for the unidentified acid radicals in renal acidosis. 5) High phenol levels have a 
grave prognostic import. G) Patients who have a phenol level above 3.90 total, 
2.90 free, 1.01 conjugated, in his experience, do not recover. 

Raab postulates that catechol and phenol compounds are the main cause for 
the electrocardiographic changes and physical signs of cardiac failure in uremic 
patients. Mason attributes gastro-intestinal symptoms to retention of urea with 
the formation of ammonium salts by intestinal bacterial decomposition, guanidine 
intoxication which in itself produces gastro-enteritis, and dehydration and acid- 
base imbalance which are secondary factors. He ascribes respiratory symptoms 
to guanidine and acidosis. Mason believes that nervous manifestations are due to 
two antagonistic influences: a deficit of calcium ions in the cerebrospinal fluid 
from the retention of phosphate ions causing irritation and an elevation of the 
cerebrospinal fluid phenol level producing narcotic effect. Complicating this 
is retention of guanidine which can be either irritative or depressive depending 
upon the level. 

Roen states that previous methods for determining blood phenol are non¬ 
specific. Becher employed the Jolle reaction, method of Benedict and Theiss, 
and method of Folin and Denis. These procedures determine not only phenol 
but also substances with phenol grouping as p-cresol, diphenol, indican, skatol, 
and indole. Harrison and Mason used the method of Rakestraw which measures 
not only phenol but many similar substances. Dickes used the method of Theiss 

Read at annual meeting, South Central Section, American Urological Association, Hot 
Springs, Ark., September 30, 1952. . . 

Condensed from a thesis submitted to the Faculty of the Graduate School of Medicine 
of the University of Pennsylvania, toward the requirements for the degree of Master of 
•Medical Science (M.Sc.(Med.)) for graduate work in Urology. 
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and Benedict. Roen employed the method of Bernhart based on the Millon reac¬ 
tion which is highly specific for phenol structure, has high accuracy, great 
specificity, and an error of 3 per cent or less. 

Our studies have been divided into two phases. First, the method of Bernhart 
has been briefly investigated. Second, blood phenol levels were obtained in 58 
patients and an attempt made to correlate these with clinical symptoms, blood 
urea nitrogen, blood creatinine, and other renal function tests. In several patients 
liver function tests were also made. 

Our most important finding in the investigation of the method of Bernhart was 
the necessity of using fresh sodium nitrite solution. In recovery studies, more 
than 20 per cent difference was noted between use of stock and freshly prepared 
solutions. Our recovery studies then averaged 92 per cent. 

The ages of our patients ranged from 11 years to 91, the average being 5G.6 
years. Forty-two were males, 10 females. Forty-three were white, 15 Negroes. 
These patients will be considered in five groups. 

Group 1 was composed of 17 patients, all of whom had normal blood urea 
nitrogen levels on admission and during the period of study. (See table 1.) For 
the purposes of this study, these were considered the control group. The path¬ 
ological changes requiring hospitalization of these patients would place nine in 
the pre-renal group, three in the renal and five post-renal. Blood urea nitrogen 
levels varied from 8 to 1G, average 12.6. Blood phenol levels ranged from 0.05 
to 2.S0, average 0.59. Creatinine blood levels were determined in 9 of these 
patients and varied from 0.G to 2.G, average 1.G3. Blood urea clearance tests, done 
on 4 patients, ranged from 58 per cent to SO per cent. Fishberg urine concentra¬ 
tion test, done in 2 cases, was normal in one and showed a fixed specific gravity 
in the other (cases 31, 57, table 1). A phenolsulphonthalein test was done in 4 
cases and showed moderate renal impairment in two (cases 28, 57, table 1). This 
test was done as follows: 

A catheter was inserted into the bladder and the bladder emptied. One cubic 
centimeter of the dye was injected intravenously. Urine was collected as three 
20 minute samples for a total of 1 hour. Results in case 28 were 13 per cent, 30 
per cent, and 7 per cent for a total of 50 per cent. Results in case 57 were 3 per 
cent, 18 per cent, and 6 per cent for a total of 27 per cent. 

One patient of this group had an elevated blood phenol level (2.8). He entered 
with symptoms of prostatism and was found to have adenocarcinoma of the 
prostate. Retrograde pyelography revealed essentially normal kidneys. The 
blood urea nitrogen was 11, creatinine 2.1, and phenol 2.8. Neither he nor the 
other patients of this group showed uremic symptoms. 

Total blood proteins, albumin-globulin ratio was determined in 5 patients 
and were normal in each. Liver function studies were done in 2 cases and dis¬ 
closed mild hepatic damage (table G). Ail 17 patients recovered sufficiently to 
leave the hospital. 

Group 2: Three patients had elevated blood urea nitrogen levels during the 
period of study which returned to normal by the time the blood phenol was 
determined (table 2). Only one of these presented uremic symptoms (1+). 
Symptoms were classified as follows: The patient was regarded as retarded (1+) 
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when his reaction time to questions was noticeably slow and he had no desire 
to be up and about. The drowsy patient (2+) was one who was sleepy and in¬ 
clined to doze most of the time. In semicoma (3+), the patient was stuporous 
but could still be aroused.' In coma (44-), the patient could not be aroused. One 
patient (case 48) entered in acute urinary retention secondary to benign prostatic 
hypertrophy. In addition a history of alcoholism was obtained. On admission 


Table 1. Group 1. Blood phenol determinations in patients having a normal 
blood urea nitrogen level on admission and during the period of study 


CASE 

, BUN | 

i : 

I CHEAT* | 
ININE 

PHENOL 

UREA i 
CLEAR- i 
ANCE i 

1 CHLOR¬ 
IDES 

DISEASE 

3 

13 

1.1 

0.10 1 

% 

620 1 

lit. hydronephrosis 

7 

8 

— 

0.07 

— 

! — 

Median bar 

9 

11 

2.1 

2.SO j 

— 

550 

Carcinoma of prostate 

15 

9 

0.6 

0.56 1 

— 

— 

Neurogenic bladder, diabetes, infectious 







hepatitis 

16 

16 

_ | 

0.56 

— 

i __ 

Diabetes 

17 

13 

— i 

0.07 

— 

— 

Prostatic hypertrophy 

18 

15 

1.5 

0.08 

— 

— 

Adenocarcinoma of sigmoid colon 

19 

11 

2.6 

1.30 

SO 


Essential hypertension 

25 

15 

1.6 

0.09 

58 


Essential hypertension 

28 

13 

— 

2.00 

— 

— 

Prostatic hypertrophy 

31 

16 

2.2 

o.so 

7S 

— 

Hypertensive cardiovascular disease 

36 

9 


0.10 

— 

— 

lit. pyelonephritis 

37 

16 


0.09 

1 

600 

Prostatitis 

41 

14 

— 

1.20 

i _ 

660 

Rt. pyelonephritis 

44 

9 

1.2 

0.08 

— 

600 

Toxemia of pregnancy 

53 

10 

— 

0.09 

— 

690 

Carcinoma of cervix 

57 

16 

2.0 

0.05 

| 73 

— 

Essential hypertension 


Table 2. Group 2. Patients with elevated blood urea nitrogen levels on admission 
which hadjeturned to normal at the lime blood phenol was determined 


CASE 

DATE 

BUN 

CREATININE 

PHENOL 

UREA 

CLEARANCE 

DISEASE 

10 

4/13 

39 

— 

— 

— 

Pulmonary embolus 


4/15 

13 

1.2 

0.72 

— 


29 

1/1 

49 

— 

— 

— 

Bleeding duodenal ulcer 


1/6 

10 

1.1 

0.05 

71% 


48 i 

2/7 

19 

— 

— 

__ 1 

Prostatic hypertrophy 

* 

2/9 1 

41 

— 

— 

— 



2/11 

12 

1.4 

0.09 

- 



the blood urea nitrogen level was 19. Following prostatectomy, the patient 
became confused, somewhat disoriented, and had a blood urea nitrogen level of 
41. Blood phenol was not obtained until 2 days later when these symptoms had 
disappeared. At that time the blood urea nitrogen level was 12 and blood phenol 
0.09. 

The remaining 38 cases had elevation of the blood urea nitrogen level at the 
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time blood phenol determinations were made. The pathological changes would 
place 21 in the pre-renal classification, S in the renal and 9 in the post-renal. 
These will be discussed separately. 

Group 3: In the pre-renal group (table 3) blood urea nitrogen levels at the time 
blood phenol was determined varied from 176 to 9, average 52.3. Blood creatinine 
levels ranged from 0.1 to 11.3, average 2.7. Blood phenols ranged from 0.03 to 
5.9, average 1.52. Urea clearance tests were performed in 5 cases and varied 
from 75 to 40 per cent. The latter determination (40 per cent) was done after 
the blood urea nitrogen level had dropped from 50 to 9. Carbon-dioxide combin¬ 
ing power was ascertained in 5 cases and varied from 45 to 34. Blood chlorides 
were determined in 8 cases and varied from 440 to 650. Total protein, albumin 
globulin ratios were obtained in 3 (cases 47', 52 and 55) and were normal in 
each. Phenolsulplionthalein tests were performed in two: Case 47' results were 
20 per cent, 15 per cent and 5 per cent for a total of 40 per cent in 1 hour; case 
55, 0 per cent, 25 per cent and 20 per cent for a total of 45 per cent. Liver func¬ 
tion studies were done in 3 patients, one having been investigated during two 
separate hospital admissions (cases 21,47', 47", 52) and showed mild liver damage 
in each. (See table G.) 

Seven of these patients displayed no symptoms of uremia. Blood phenol levels 
ranged from 0.09 to 2.3, average 1.27. Fourteen patients exhibited symptoms 
clinically resembling those seen in uremia. Symptoms in these were graded from 
1+ to 4+. Blood phenols varied from 0.03 to’5.9, average 1.78. It is interesting 
to note that case 47 presented 3+ uremic symptoms during his first admission 
with a blood phenol level of 1.4 and no uremic symptoms at a later admission 
with a blood phenol level of 2.3. With this exception, all patients having a blood 
phenol level above 2.1 demonstrated uremic-like symptoms. But not all patients 
with these symptoms had an elevated blood phenol level. It must be remembered 
that pre-renal disease may produce an elevation of the blood urea nitrogen level 
and symptoms similar to those of uremia without true uremia being present. 
Therefore, the renal and post-renal groups are of most importance in this study. 

Group 4: The blood urea nitrogen levels determined concomitantly with that 
of blood phenol in the renal group, varied from 330 to 22, average 94.7. (See 
table 4.) Twenty-one joint creatinine blood phenol determinations were made. 
Creatinine levels varied from 18.0 to 1.4, average 7.8. Carbon-dioxide combining 
power was determined in 4 cases and ranged from 21 to 48, average 38. Urea 
clearance values were obtained in 2 cases and were 41 per cent and 59 per cent. 
Eleven blood chloride determinations were made hi 3 cases and ranged from 
400 to 610, average 530. Phenolsulplionthalein tests were performed on 2 patients: 
Results in case 11 were >5 per cent, >5 per cent, >5 per cent for a total of 
10 per cent in 1 hour; case 24, 3 per cent in 1 hour. Fishberg concentration test 
was done in case 46 and showed a fixed specific gravity. Blood potassium in case 
58 was 6.7 mEq. Total protein, albumin-globulin ratio was normal in case 42. 
Of the twenty-three blood phenol determinations made, levels ranged from 0.0S 
to 6.1, average 3.09. Uremic symptoms ranged from 0 to 4+. All patients having 
a blood phenol level of over 2.1 exhibited such symptoms. But not all patients 
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Table 3. Group 3. Pre-renal group having an elevated blood urea level at time 
blood phenol was determined. First blood urea nitrogen level listed in each 
case done at or shortly after admission 


CASE 

DATE 

BUN 

CREAT¬ 

ININE 

PHENOL 

UREA 

CLEAR¬ 

ANCE 

CO 2 

CHLOR¬ 

IDES 

UREMIC 

SYMP¬ 

TOMS 

DISEASE 

k/d % 






% 






1 

3/28 

81 

— 

— 

— 

— 

— 

— 

Myocardial infarc- 

D 


4/9 

79 

5.1 

4.2 

57 

— 

— 

2+ 

tion 


2 

4/6 

33 

— 

— 

— 

— 

— 

— 

Anxiety neurosis 

R 


4/9 

41 

3.0 

1.3 

— 

— 

— 

0 



6 

3/1 

61 

— 

— 

— 

— 

— 

— 

Gastric carcinoma 

D 


3/3 

82 

8.3 

5.9 

— 

— 

— 

4+ 



8 

1/26 

41 ! 


— 

— 

— 

— 

— 

Myocardial infarc- 

D 


1/27 1 

68 1 

6.4 i 

3.S 

— 

— 

— 

4+ 

tion 


14 

2/21 

49 

— 

— 

— 

— 

— 

— 

Carcinoma of bron- 

D 


2/25 

24 

1.3 

o.s 

— 

— 

— 

0 

chus 


20 

6/19 

20 

_ ! 

— 

_ 1 

— 

— 

— 

Peritonitis 

D 


8/2 

29 

0.9 

0.06 

— 

45 

650 

4+ 



21 

1/19 

21 



— 

— 

— 

— 

Intestinal obstruc- 

D 


1/27 

60 

1.6 

0.04 

— 

— 

— 

2+ 

tion 


22 

2/7 

50 

— 

1 

— 

— 

— 

— 

I Myocardial infarc- 

R 


2/9 

28 

i 1.8 

j 1.2 

1 — 

— 

— 

0 

tion 


23 1 

12/16 

13 

— 

i — 

i — 

, - 

— 

— 

Carcinoma of colon 

R 


1/10 

26 

0.1 

0.06 

— 

— 

470 

0 



26 

1/21 

48 

1.1 

| 0.9 

— 

— 

— 

3 + 

Lobar pneumonia 

R 

30 ! 

4/7 

70 

— 

— 

— 

— 

— 

— 

Cholecystitis 

R 


4/8 

35 

2.6 

3.1 

— 

— 

— 

3 + 



38 

2/9 

10 

— 


— 

— 

— 

— ■ 

Carcinoma of rec- 

R 


2/23 

25 

1.2 

1.2 

75 

— 

— 

0 

turn 


39 

3/21 

16 

— 

1 1.1 

i - 

— 

460 

3 + 

Diabetic acidosis 

D 


3/30 

62 

2.4 

1.3 

— 

— 

— 

3 + 



43 

| 1/17 

44 

— 

— 

— 

— 

— 

— 

Myocardial infarc- 

D 


1/21 

51 

2.2 

1.4 

— 

39 

550 

3 + 

tion 


45 

3/15 

35 

1.1 

2.1 

— 

35 

— 

4 + 

Cerebral hemor- 

D 










rhage 


47' 

7/19 

21 

— 

— 

— 

— 

— 

— 

Toxic hepatitis and 

R 


1 8/10 

176 

9.8 

1.4 

— 

34 

500 

3 + 

prostatic carci- 



8/12 

160 

11.3 

1.2 

— 

41 

440 

3 + 

noma 


47" 

2/23 

50 

1.7 

2.3 

61 

— 

— 

0 

Cholecystitis and 

R 


3/24 

32 

2.2 

2.3 

— 

— 

— 

0 

prostatic carci- 











noma 


49 

| 12/19 

52 

— 

— 

— 

— 

— 

— 

Addison’s disease 

D 


12/21 

45 

1.3 

1.1 

— 

41 

450 

1 + 



51 

1/14 

14 

— 

— 

— 

— 

— 

— 

Myocardial infarc- 

R 


1/22 

55 

1.5 

1.0 

— 

— 

— 

0 

tion 


52 

5/4 

10 

— 

— 

— 

— 

— 

— 

Intestinal obstruc- 

R 


5/10 

41 

2.8 

0.03 

— 

— 

610 

1 + 

tion 


55 ! 

12/15 

14 

— 

— 

— 

— 

— 

— 

Cholecystitis 

R 


12/21 

35 

1.2 

0.09 

51 

— 

— 

0 



56 

12/21 

50 

1.1 

1.0 

— 

— 

550 

1 + 

Intestinal obstruc- 

R 


12/28 

9 

1.7 

0.8 

40 

— 

— 

0 

tion 



* Recovered or died. 
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demonstrating uremic symptoms had an elevated blood phenol. In those patients 
having a significantly elevated blood phenol, there was no correlation between 
the degree of symptoms and the blood phenol level. Case 27 with the highest 
phenol level in this scries (0.1) showed few uremic symptoms (1+). There was 
no correlation between the height of the blood phenol and prognosis. 


Table 4. Group 4- Renal group showing an elevated blood urea nitrogen level at 
time of blood phenol determination. First blood urea nitrogen level listed in 
each case done at or shortly after admission 


CASE 

DATE 

BUN 

CREAT¬ 

ININE 

PHENOL 

UREA 

CLEAR¬ 

ANCE 

, CO, 

CHLO¬ 

RIDES 

UREMIC 

SYMP¬ 

TOMS 

DISEASE 

r/d* 

4 

1/17 

13 



% 




Oliguria following 

R 


1/24 

73 

8.9 

4.1 

— 

2S 

540 

3+ 

bilateral nephro- 



1/26 

80 

fl.S 

3.4 

— 

39 

520 

2+ 

lithotomy 



1/27 

100 

7.3 

4.3 

— 

39 

570 

2+ 




1/29 

100 

8.1 

5.1 

- . 

42 

590 

2+ 




2/2 

27 

2.1 

2.3 

— 

43 

600 

1+ 




2/5 

22 

1.5 

1.3 

— 

39 

5S0 

0 



u 

1/13 

30 

— 

— 

— 

— 

— 

— 

Malignant nephro- 

D 


1/14 

30 

0.0 

1.3 

— 

— 

— 

1+ 

sclerosis . 


24 

2/11 

05 

5.1 

0.08 

— 

— 

— 

1+ 

Malignant nephro- 1 

R 


2/14 

GO 

8.2 

1.2 

41 

— 

— 

2+ 

sclerosis 



2/16 

58 

5.2 

! i-o 

— 

__ 

— 

2+ 



27 

1/4 

92 

— 

1 — 

; — 

— 

— 

— 

Anuria due to to\ic 

R 


1/5 

105 

12.2 

2.3 

— 

— 

«0 

0 

nephrosis ! 



1/7 

93 

14.0 

3.8 

— 

— 

540 

1 + 




1/10 

105 

17.0 

5.0 

— 

48 

410 

1+ 




1/12 

100 

1S.0 

G.l 

— 

1 — 

610 

1 + 




1/13 

100 

16.5 

, 5.9 

— 

— 

— 

1+ 




1/20 

59 

3.0 

4.1 

— 

— 

_ 

0 




1/22 

31 

1.4 

1.8 

! — 

! — 

— 

0 




1/24 

27 

2.3 

1.3 

■ — 

— 

— 

0 



42 

4/2 

40 

— 

— 

— 

— 

— 

— 

Glomerulonephritis, 

D 


4/9 

39 

2.1 

1.1 

— 

— 

— 

1+ 

nephrotic stage 


46 

1/6 

63 

7.8 ' 

2.8 

59 

— 

— 

24- 

Chronic glomerulo- 

It 










1 nephritis 


54 

7/19 

212 

— 

— 

— 

— 

— 

— 

Malignant nephro- 

D 


7/22 

310 

— 

4.1 

— 

21 

— 

14- 

sclerosis 



7/26 

330 

15.4 

3.95 

— ' 

— 

— 

34- 



58 

1/17 

228 

— 

_ 

— 

— , 



j Sulfonamide anuria 

D 


1/2S 

199 

— 

4.28 

— 

48 

400 

44- 




* R/D—recovered or died. 


Group 5: Blood urea nitrogen levels determined concomitantly with that of 
the blood phenol in the post-renal group ranged from 250 to 10, average 67. 
(See table 5.) Ranges in the 15 creatinine determinations were 7.0 to 1.1, average 
3.6. Ranges in the 7 carbon-dioxide combining power determinations were 19 to 
'll, average 31.4. Urea clearance values were obtained in 4 cases. Ranges were 
51 to 84 per cent, average 61.6 per cent. Chlorides in 6 cases ranged from 640 to 
520, average 594. Phenolsulphonthalein tests were performed on 5 patients. 
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Results were: Case 40, 0 per cent, 23 per cent, and 8 per cent for a total of 31 
per cent in 1 hour. Cases 12 and 50, 1 per cent in 1 hour. Case 13, 0 per cent in 
1 hour. Case 34, 0 per cent, 3 per cent and 1 per cent for a total of 4 per cent. 
A total protein, albumin-globulin ratio was procured in case 33 and was normal. 


Table 5. Group 5. Post-renal group showing an elevated blood urea nitrogen level 
at time of blood phenol determination. First blood urea nitrogen level listed in 
each case done at or shortly after admission 


CASE 

1 

DATE 

BUN 

creat¬ 

inine 

phenol 

UREA 

CLEAR¬ 

ANCE 

CO, 

CHLO¬ 

RIDES 

UREMIC 

SYMP¬ 

TOMS 

DISEASE 

h/d‘ 






% 






5 

12/19 

33 

— 

— 

— 

— 

— 

— 

Neuroblastoma of 

D 


12/22 

40 

6.S 

3.1 

53 

— 

— 

1+ 

prostate 



12/29 

— 

4.5 

1.1 

54 

— 

— 

1+ 



12 

10/30 

66 

— 

— 

— 

— 

— 

— 

Prostatic hyper- 

R 


11/S 

51 

— 

0.85 

— 

— 

— 

1+ 

trophy 



11/24 

SO 

— 

5.80 

— 

— 

— 

2+ 




12/S 

55 

—• 

4.10 

— 

— 

— 

2+ 




7/26 

216 

— 

2.90 

— 

19 

5S0 

1+ 

Prostatic hyper- 

D 

13 j 





, 

: 

| 


trophy 



7/29 

250 

6.2 

3.0 

— 

— 


1+ 

Prostatic hyper- 

D 


7/30 

200 

— 

2.9S ' 

— 

— 

- | 

1+ 

trophy 



7/31 12S 

5.0 

2.3 

— 

— 

— ! 

1+ 




S/2 

96 

2.2 

2.1 

— 1 

— 

— 

0 



32 

7/28 

22 

— 

0.5 

| 

— 

640 

2+ 

Prostatic hyper- 

D 

33 j 

i 

1 







trophy 



1/5 ! 

13 1 

— 

— 

— 

— 

— 


Hydronephrosis 

R 


2/8 

25 

1.9 

1 0.08 

— 

— 

j 5S0 

1+ 

secondary to 



3/1 

42 

1.7 

1.2 

— 

— 


0 

ureterocolic 











transplant 


34 

S/7 

12 

— 

0.08 

84 

35 

620 

0 

Prostatic carcino- 

D 


12/1 

31 

— 

1.3 

— 

— 

— 

0 

ma 


35 | 

3/1S 

54 


— 

— 

— 

— 

— 

Prostatic hyper- 

R 


3/19 

33 

1.9 

0.9 

— 

~ 

—- 

2+ 

trophy 



3/21 

42 

2.5 

1.0 

54 

31 

520 

2+ 




3/23 

35 

— 

1.3 

— 

28 

— 

2+ 




3/28 

31 

— 

1.2 

— 

— 

~ 

2+ 




4/9 

31 

4.2 

0.9 

— 

— 

610 

2+ 



40 

4/6 

11 

— 

— 

— 

— 

— 

— 

Anuria following 

D 


4/15 

47 

7.0 

3.1 

— 

28 

600 

1+ 

ureterocolic 



4/19 ! 

52 

3.4 

1.9 

— 

39 

600 

0 

transplant 



4/23 

21 

2.8 

1.6 

— 

41 

600 

0 



50 

2/1 

10 

3.1 

1.3 

74 

— 

— 

0 

Prostatic hyper- 

R 


2/7 

59 

1.1 

1.9 

— 

— 

—- 

0 

trophy 



* R/D—recovered or died. 

Ranges of the 25 blood phenol levels obtained were 0.08 to 5.80, average 1.86. 
Uremic symptoms ranged from 0 to 2+. Every patient having a blood phenol 
of over 2.1 exhibited some uremic symptoms although occasionally only a mild 
degree. Not all patients with uremic symptoms had an elevated phenol. There 
was no parallelism between the height of the blood phenol and the degree of 
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symptoms Theie •was no coirelation between the blood phenol level and prog¬ 
nosis 


Table 0 Liter Junction tests Bil—bilirubin Chol/Ester — cholesterol/cholesterol 
esters T prol, A/G—total protein, albumin globulin ratio BSP—percentage 
bromsulphthalcin retention Ccph —cephahn flocculation 1/zsc —miscellaneous 


CASE 

rflENOL 

BIL. 

CHOL/ESTER 

T PROT, A/C 

DSP 

CEPH 

1IISC 

2 

1 3 

0 0 

_ 

S 0 

— 

_ 

4 1 lipase 

15 

0 5G 

0 47 i 

185/123 

9 0(5 5/3 5) 

0 

0 

13 2 alk phosphatase 

21 

0 0-1 

3 7 

— 

— 

— 

— 

— 

24 i 

1 0 

— 

152/74 

— 

— 

— 

— 

25 ! 

0 09 

— 

179/03 

7 2(4 2/3 0) 

40 

1+ 

— 

42 j 

1 1 

— 

261 

7 1(4 1/3 0) 

— 

— 

— 

47' 

1 4 

4 4 

— 

6 5(4 1/2 1) 

0 

o 

10 4 alk phosphatase 

47' ! 

1 7 

3 S 

— 

— 

0 

0 

121 amjlaso 

52 

0 03 

0 17 

— 

— 

— 1 

1 0 

41 amylase 


DISCUSSION 

There are two souices of blood phenol A portion comes from the physiological 
metabolism of the amino-acids phenylalanine and tyrosine (Dubm, Shambaugh) 
Another portion is derived fiom colon bacilli showing great hydiolytic activity 
toward proteins (Peters and Van Slyhe) Wallace mdicates that Clostridium 
sporogenes and Pioteus vulgaris meet these requirements 

Fiee phenols, being poisonous, aie detoufied m the liver by conjugation with 
sulfunc or organic acids (Folmand Denis, Pelhauand Whipple) The conjugation 
of phenols has been used as a liver function test (Foster and Kahn) Comparison 
of blood phenol levels with liver function was not a primary aim of oui study 
Yet the highest blood phenol value was obtained in a patient having definite 
liver damage (case 27) This patient had anuria secondary to to\ic nephrosis 
resulting from carbon tetrachloride poisoning During the height of the disease 
the liver was palpable almost to the iliac crest Unfortunately liver function tests 
weie neglected in this patient Two patients having elevated serum bilirubin 
values had normal blood phenol concentrations at that time (cases 21, 47', 47") 
One patient showing liver unpanment by bromsulphthalem test had a noimal 
blood phenol level The relationship of liver function to blood phenol values is 
worthy of additional study 

Prior to the test of Beinhart foi blood phenol, its measurement as a diagnostic 
criterion of uremia was consideied unreliable since former tests were not specific 
Becher himself noted mcieases in pernicious anemia, gangrene of the lung, and 
cirihosis of the liver The clinical investigations of Roen and Nesbit are the most 
important using this newei method 

Roen studied 37 cases with an elevated blood urea nitrogen level and found 
none with symptoms of uiemia without havmg an elevation of the blood phenol 
However, there was no coil elation between the height of the blood phenol and 
the intensity of urenne symptoms Roen beheved that the intensity of uiemic 
symptoms depended upon the abiuptness of rise in blood phenol He also demon¬ 
strated that the rise in blood phenol was not a terminal state and was reveisible 
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Nesbit studied 25 cases and found that uremic symptoms, while frequently 
present, were not always related to an elevated blood phenol. This applied not 
only to uremic symptoms in general but to symptoms of narcosis in particular. 
He found no parallelism between the intensity of uremic symptoms and the 
level of blood phenol. There was no correlation between the blood levels of urea 
and phenol. Nesbit, too, pointed out that elevation of blood phenol is reversible. 

In our study of 58 patients, all having a blood phenol level above 2.1 mg., had 
uremic symptoms with one exception. Many of our patients had symptoms which 
we interpreted as possibly due to uremia without having an elevation in blood 
phenol. This applied to all groups, pre-renal, renal, and post-renal. Elevation of 
blood phenol was a reversible process. The height of the blood phenol concentra¬ 
tion had no prognostic significance. 

With the one exception already mentioned, no patient having an elevated 
blood phenol value had a normal blood urea nitrogen level. There was no correla¬ 
tion between the height of the blood urea nitrogen and that of the blood phenol. 

Only one patient had a raised blood phenol level and normal creatinine, as 
noted above. Not all patients having an elevation of blood creatinine showed an 
increased phenol. In general, the height of the creatinine was proportionate to 
that of the phenol. This was not always true as can be seen by two glaring ex¬ 
ceptions: case 47', creatinine 11.3, phenol 1.2; case 24, creatinine 8.2, phenol 
1.2. Both patients had uremic symptoms. Blood phenol values tended to rise 
more slowly and decrease more rapidly than that of creatinine. This was not 
always true. In case 27 the blood creatinine decreased more rapidly than the 
phenol. There was no parallelism between the height of blood phenol and inten¬ 
sity of uremic symptoms. Creatinine levels, being more labile, were elevated in 
most patients showing uremic-like symptoms. There was no coiTelation between 
the height of creatinine levels and the intensity of uremic symptoms. Creatinine 
values, however, corresponded more closely with the degree of symptoms than 
did those of phenol. 

Where these determinations were made, all patients having an elevated blood 
phenol had a decreased carbon-dioxide combining power. Not all patients having 
low carbon-dioxide combining power values had a raised blood phenol level. In 
the few cases where urea clearance was determined, patients showing an increased 
blood phenol concentration had a decreased urea clearance. The same was true 
where phenolsulphonthalein tests were done. No correlation existed between 
blood phenol and chlorides. 

We wish to express our appreciation of an indebtedness to Miss Kathleen A. 
Rastatter, B.S., B. O. Chemist, head technician of the laboratories, Presbyterian 
Hospital. 

SUMMARY 

Fifty-eight patients were studied. With one exception, all having an elevation 
of the blood phenol had uremic symptoms. However, not all showing such symp¬ 
toms had an increased blood phenol level. There was no parallelism between the 
intensity of uremic symptoms and the height of the blood phenol level. Elevation 
of the blood phenol was a reversible process and had no prognostic significance. 
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There was no corielation between the blood uiea nitrogen and phenol levels 
In general, creatinine and phenol values were propoitionate although not always 
so Creatinine corresponded moic closely than the phenol levels in indicating 
patients piesentmg uiennc symptoms 

CONCLUSIONS 

Patients representing an elevation of blood phenol show symptoms of uremia 
The reverse is not necessarily true 

No parallelism occurs between the intensity of uremic symptoms and the 
blood level of phenol 

Increase in the blood phenol concentration is reversible and has no piognos- 
tic significance 

There is no con elation between the blood levels of phenol and uiea 

The blood levels of phenol and creatinine are pioportionate m general 

Creatinine is the better test foi assessing the degree of renal insufficiency 

Thompson, Brumm and Kncppcr Clinic, Si Joseph, Mo 
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RENAL THROMBOSIS 
HORACE V. MUNGER 

Two cases of renal thrombosis are presented to re-emphasize the differences 
between arterial and venous infarction of massive degree and less extensive in¬ 
farction resulting from sclerotic and inflammatory changes. 

In 1944 Melick and Yitt 1 reported a ease of venous thrombosis in which early 
retrograde pyelograms were obtained, the first reported instance in which retro¬ 
grade pyelograms were obtained as an early procedure in the course of the dis¬ 
ease. Four years later Regan and Crabtree 2 presented a comprehensive study of 
this subject before the American Urological Association’s annual meeting. They 
reviewed the literature to date and reported 90 cases adding four of their own. 
We are indebted to them for a concise detailed clinical differentiation between 
sterile arterial and venous thrombosis (tables 1 and 2). 

Localized infarction resulting from involvement of the lesser branches of the 
renal arterial tree will result in smaller areas of necrosis; however, complete loss 
of function results as has been demonstrated by excretion urograms. Venous 
thrombosis within the cortex may result from primary hematogenous pyelone¬ 
phritis and may by extension involve the renal vein. 

It has been demonstrated-that infarction resulting from occlusion of the smaller 
vessels of the kidney will produce hypertension more promptly than will total 
infarction of the organ. The reappearance of function which may occur after oc¬ 
clusion of one of the major arteries does not so readily occur in smaller vessel 
occlusion due to the lack of collateral circulation. It seems obvious then that 
nephrectomy should be considered in these instances where severe cardiovascular 
disease does not preclude operative intervention. 

Recently 2 cases of renal thrombosis have been observed. Presentation of 
them is made at this time. 


CASE REPORTS 

Case 1 . Mrs. L. C., a 65 year old white housewife, was admitted to the Lincoln 
General Hospital on October 5, 1951, by her internist. She gave a 3 weeks’ his¬ 
tory of moderate substernal pain with a sensation that her heart was racing, this 
being accompanied by dyspnea. Five hours prior to admission she experienced 
rather severe precordial pain with associated palpitation. 

The past history revealed mild rheumatic heart disease in childhood with no 
known sequelae. Uterine fibroids were removed in 1937. Rheumatoid arthritis 
existed during the past 5 years. 

Physical examination showed cardiac enlargement; there were no demonstrable 
murmurs. The blood pressure was 110/64, pulse irregularly irregular. There was 

Read at annual meeting, South Central Section, American Urological Association, Hot 
Springs, Ark., October 1, 1952. 

1 Melick, W. F. and Vitt, A. E.: Thrombosis of the renal vein. J. Urol., 51: 587-596, 1944. 

2 Regan, F. C. and Crabtree, E. G.: Renal infarction: A clinical and possible surgical 
entity. J. Urol., 59: 9S1-1014, 1948. 
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a well-healed midline abdominal opeiatne seal and modeiate aithntic changes 
of the phalanges The lemamder of the physical examination was noimal 
The patient was given Demeiol and remained comfortable foi seveial liouis 
Chest x-ray revealed a mnikedly enlarged lieait and the electiocaidiogram re- 
lealed auricular fibrillation Uimalysis of a clean voided specimen - cleai stiaw, 
specific giavity 1 020, no albumin, sugai oi acetone, 2-4 white blood cells per 
high power field oil nncioscopie examination Blood count: 00 pel cent hemoglo¬ 
bin, 4,0S0,000 red blood cells, 9,100 white blood cells, diffeiential, normal The 
second hospital day quinidme theiapy was begun The cardiac lliythm became 
normal and the late diopped to the 70-80 pel minute lange The patient was 
apparently symptom fiee beginning with this day A second electlocaidiogiam 
taken on the thud hospital day levealed a noimal sinus pattern but evidence of 
auiicular enlargement and of myocaidial damage had appealed 

T\nu> l 


1 Sudden onset of il ink or upper abdominal pain 

2 Nonfunctioning kidney shown by urogruns uid excretion tests 

3 Normal retrograde pyelogrum 

f The presence of cardiovascul ir disc vse 
5 Albuminum with licniatuna 


Time 2 


1 Sudden renal pain with hematuria 

2 Assocnted septic state, gastroenteritis, phlebitis, pneumonia, etc 

3 Tender mass in renal area 

4 Chills, fever and progressively downhill course 

5 Pyelograms show distortion or incomplete filling 


On the ninth hospital day sudden left uppei quadiant pain developed at which 
time the patient’s previously normal temperature rose to 101 2F The white 
blood count lose to 18,500 and blood culture was obtained This subsequently 
revealed no giowth Catheteuzed mme was seen to contain 3+ albumin, 0-2 
white blood cells and an occasional led blood cell per high powei field The chest 
'• ray was unchanged and physical examination was said to leveal a legular car¬ 
diac rhythm, blood piessuie 108/90, but no other physical findings were re¬ 
corded Excretory uiogiams levealed normal excietion of the dye on the light 
fiut at no time dm mg the serial study was the left kidney visualized She was 
gu en 100 mg of Demerol at 4 hour intervals and 400,000 units of penicillin with 
0 5 gm dihydiostieptomycin once dady Her pain slowly increased m intensity 
and migiated to the left renal area and nausea developed During the ensuing 
- days the pain peisisted as did the nausea, however, the tempeiature slowly 
diopped to 99F At this time uiologic consultation was requested Examination 
showed tenderness to light palpation of the left kidney area Theie weie no other 
s'gmficant findings on physical examination A cathetenzed uime specimen le¬ 
vealed no change, Giam stam showed no bacteria The culture and sensitivity 
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test ordered at that time subsequently revealed no growth. Blood urea was 37.7 
mg. Cystoscopic study was advised. 

Cystoscopy the following morning showed a normal bladder and clear bladder 
urine. Left ureteral catheterization was accomplished without meeting obstruc¬ 
tion; a small amount of bloody urine was obtained. Indigo carmine appeared from 
the right ureteral orifice in 4 plus concentration in 5 minutes and 30 seconds. After 
a 16 minute wait no dye appeared from the left. Left retrograde pyelogram was 
entirely normal. Diagnosis of left renal thrombosis was made and nephrectomy 
was advised (fig. 1). 

The following day the referring internist and the patient consented to surgical 
intervention. Further laboratory study showed the prothrombin time to be 18.4 
seconds (40 per cent), carbon dioxide combining power to be 56 volumes per cent 
and venous coagulation time to be 21 minutes. 
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Fig. 1. A, excretory urogram showing functionless left kidney. B, normal left retrogiade 
pyelogi am. 

At operation the perirenal fat was noted to be wet; the kidney was freely 
movable and the entire upper third was seen to be congested and dark red in 
color; the pelvis contained dark blood. No abnormality of the pedicle was pal¬ 
pable. Routine nephrectomy was done. 

The pathologist’s report (courtesy of Dr. Frank Tanner) revealed a distinct 
area of infarction and necrosis of the upper pole and he noted that grossly the 
specimen had the appearance of a kidney which had become infarcted secondary 
to thrombosis. The report of microscopic examination is quoted. “Sections taken 
through the kidney within the upper pole show a rather marked degree of in¬ 
farction and early necrotic changes within the kidney parenchymal tissue. In this 
area there is complete loss of normal architecture with no well-defined tubules 
and glomeruli. In some areas the kidney parenchymal tissue is so indistinct as to 
be unrecognizable. There is also a chronic and acute inflammatory reaction 
associated. There is considerable deposition of brownish disintegrated blood 
pigment. There is also marked thickening and sclerosis of some of the vessels 
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and this probably is upon a distinct aiterioseleiotic basis Many of the larger 
artenoles show almost complete occlusion, due to the arteuoscleiotic change ” 
See figure 2 
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nr £ IG 2 section shows relatively normal glomeruli and tubules 1 uchemng of small 
:J l ® nes ]s demonstrated B, section taken at pelvis to demonstrate subepithelial liemor- 
ft 66 adjacent to area of infarction This process accounts for hematuria occurring in 
mese cases 

On the first postoperative day the patient expel lenced tiansient substernal 
Pam and was placed on quimdme and nasal oxygen Except foi tempoiaiy 
moderate abdominal distention the lemamder of the convalescence was normal 
“he was carried along on quinidine, the pemcillm-diliydiostieptomycin mix-tuie 
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and irregularly administered dicumarol as needed to maintain the prothrombin 
time below 40 per cent (18.4 seconds). The patient was discharged on the fifteenth 
postoperative day on three grains of quinidine at 6 hour intervals, free of com¬ 
plaints. 

Follow-up examination in the office approximately 1 month later showed the 
patient to be in excellent condition with no further complaints referable either 
to the cardiovascular system or the urinary tract. 

Case 2. This case is presented to demonstrate the recovery of function which 
occurs following arterial occlusion as demonstrated by urographic study and to 
re-emphasize the picture of arterial infarction resulting from mitral stenosis and 
fibrillation. Mrs. E. H., a 44 year old white housewife, was admitted to the Lin¬ 
coln General Hospital by her internist on March 30, 1949, because of diffuse 
upper abdominal pain of colicky nature which began 2 days prior to admission. 
She had acute rheumatic fever in childhood with resulting mitral stenosis and 
she had experienced several episodes of decompensation. The significant physical 
findings were cardiac enlargement to the left with a diffuse apical pulsation, 
diffuse blowing systolic murmur transmitted to the left and frequent extra¬ 
systoles. The abdomen was tender to palpation in the left upper quadrant and 
considerable gas was evident upon percussion. The blood count showed 86.6 
per cent hemoglobin, no red cell count, 15,600 white blood cells, the differential 
revealed 80 polymorphonuclear leukocytes and 20 lymphocytes. 

A voided urine specimen was clear amber, pH 5, specific gravity 1.024, albumin 
4 plus and microscopically 50 white blood cells and 3-4 red blood cells per high 
power field were noted. Following sedation and enema the patient was relieved 
of her distress and left the hospital. 

She returned the following day complaining of severe left upper abdominal 
pain and loose stools. Examination revealed the maximum tenderness to be in 
the left flank and costovertebral angle area. She was decompensated. The white 
blood count was unchanged but the differential revealed a shift to the left. 
Urinalysis revealed a clear straw-colored specimen, pH 7.5, albumin 1 plus and 
12-15 white blood cells and red blood cells per high power field on microscopic 
examination. The electrocardiogram revealed auricular fibrillation. She was 
sedated and digitalized. Her temperature rose to 101F. In spite of her decom¬ 
pensation and apparent serious status excretory urograms were obtained on 
May 4, 1949. These revealed incomplete filling of the upper calyx and pelvis on 
the left. Her precarious status was thought to preclude cystoscopic study and the 
the consulting urologist advised supportive measures and repetition of excretion 
urograms when her condition permitted. Calheterized urine was normal except 
for trace of albumin. After several days of cardiac therapy and concomitant 
penicillin and sulfadiazine administration the pain and fever subsided. On May 
14, 1949, excretion urograms were entirely normal (fig. 3). She continued a 
febrile but slowly improving clinical course and was dismissed 2 weeks later 
after negative blood cultures and stool studies with a diagnosis of non-specific 
colitis and mitral stenosis with auricular fibrillation. 

She was readmitted on June 18, 1952, because of severe pain in the left flank 
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and abdomen of several houis’ duration, with nausea and vomiting During the 
past three yeais she had been maintained on digitalis and had followed a course 
typical of a caidiac invalid Examination levealed the same caidiac findings 
The left renal area was markedly tender and muscle splinting was present Her 
temperature was 100F, admitting diagnosis was “left kidney lesion, question of 
possible tumoi ” A catheten/ed uime specimen was leported cleai straiv, pH 5, 



I'm 3 Excretory urograms taken 10 days apart reve ihng return to normal of left kidney 



Fig 4 A, excretory urogram showing lack of left renal function B, normal left retro 
grade pyelogram 

specific gravity 1 Oil, nosugai, acetone or diacetic acid Gram stain occasional 
red blood cells and white blood cells, no bacteria Cultuie pioduced a growth of 
Gram negatix e bacilli found to be sensitive to aureomycin, tenamycm, and 
penicillin Blood count 79 per cent hemoglobin, 4,370,000 led blood cells, 18,250, 
white blood cells, diffeiential levealed 82 polymorphonucleai leukocytes and 17 
lymphocytes and 1 monoevte Blood utea was 85 0 mg Sedimentation rate was 
25 5 mm foi 60 minutes Excretory urograms showed a normal right kidney but 
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no excretion of the dye on the left. Urologic consultation was obtained and a 
provisional diagnosis of left renal thrombosis was made. Cystoscopic study was 
advised and completed the following day. This examination revealed a normal 
bladder with clear bladder urine. Rhythmic efflux of clear urine from the right 
ureteral orifice was noted. The left orifice was seen to contract but there was no 
efflux of urine. The left ureter was easily catheterized, no urine was obtained. 
Retrograde pyelogram was made (fig. 4). A diagnosis of aseptic infarction was 
made. Two days later the blood urea had risen to 94.4 mg., and 2 days later 
to 116.6 mg. During this time nephrectomy was advised but refused because of 
the patient’s cardiac status. She was given supportive care during tins time and 
sedatives. Her pain progressively decreased in severity and her temperature was 
normal. Three days later the urea dropped to 61.1 mg., and on July 1, 1952, the 
thirteenth hospital day the urea was 34.8 mg. Further excretory urograms were 
refused. The volume of urine decreased to 1200 cc the day the urea was most 
elevated and progressively increased as the urea approached normal. A urea 
clearance test obtained on July 1, 1952 showed clearance of 18 cc per minute or 
33 per cent of standard clearance. The sedimentation rate remained unchanged. 

SUMMARY 

Two cases of renal thrombosis have been presented. One was diagnosed pre- 
operatively and treated by nephrectomy. This case demonstrated occlusion of 
smaller vessels of sufficient number, however, to produce infarction of one third 
of the kidney. 

The second was an unproved diagnosis but presented a symptom complex 
typical of arterial infarction. 

Subjective complaints directed to the kidney in a patient suffering from cardio¬ 
vascular disease and cardiac arrvthmias particularly should suggest the prob¬ 
ability of renal thrombosis. 

The question arises as to whether the first case might not have been embolic. 
Since sections of the opposite pole of the kidney failed to show any evidence of 
emboli it is believed that this was thrombosis rather than embolism. 

The propriety of nephrectomy in this case is also questioned. At operation 
severe damage to the organ was apparent and thrombosis of larger vessels was 
suspected. Further there was an awareness that areas of infarction such as this 
result in hypertension, a particularly undesirable state in such a patient. Finally, 
since infection in this area was suspected the probability of septic infarction was 
considered. 

It is regretted that facilities for arteriography were not available to augment 
the study of the cases. 

1016 Sharp Bldg., Lincoln 8, Neb. 
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GROSS HEMATURIA IN SICKLE CELL DISEASE 
HERLUF G LUND, JUSTIN J CORDONNIER \\u KENNETH A FORBES 

r i om the Department of Urology, Veterans Administration Hospital, Jefferson Barracks, Mo 
and the Department of Surgery, Washington Unuerstty School of Medicine, St Loins, Mo 

Since the advent of urology, hematuria has been a majoi source of concern to 
the uiologist, paiticulaily m tegard to essential or idiopathic hematuua Only 
lecently has sickle cell disease been consideied as one of the causes of idiopathic 
or essential hematuria Abel and Bioun 1 in 1918 weie the Hist to report on the 
incidence of gross hematuria occuriing m a patient with sickle cell anemia This 
paper was soon followed by the lepoit of a similar case by Fettei 2 In 1950 Good¬ 
win, Alston, and Semans 5 weie the fust to suggest that sickle cell disease could 
be one of the underlying causes of essential hematuria in colored people They 
reported seven cases with gioss hematuua, fi\e with sicklemia, or sickle cell tiait 
only Since then, eighteen othei cases have been added to the literature, 4 “ 6 7 8 
a total of 27 cases in all The laigest numbei of cases lepoited weie those pre¬ 
sented by Ilainson and Hamson 3 at the Amei lean Uiological Association meeting 
in June 1951 They piesented 9 cases in six of which nephrectomy was peifoimed 
We have obseived 7 cases of gross hematuria in colored patients proven to 
have sicklemia With one exception, the bleeding has been undateial In that 
case there was a recuirence of gioss hematuua from the lemammg light kidney 
four years after left nephiectomy foi uncontiollable bleeding 

exsn REPORTS 

Case 1 J T , a 43-yeai old colored man, was admitted to the hospital on Sep- 
tembei 6, 1951, complaining of gioss painless hematuua of 10 days’ duiation 
The past history levealed that m May 194G, he had a tlnee-day episode of hema¬ 
turia which ended abruptly Hematuua again lecuned in May 1947, with the 
only other symptom being that of a tired feeling across his lower back When ad¬ 
mitted to the Veterans Administration Hospital, Jeffeison Banacks, because of 
the persistent hematuria, complete blood chemistues weie found to be within 
noimal limits Red blood cell count was 5,000,000, hemoglobin, 13 7 gm The 
urine was grossly bloody throughout and no baeteua or mciease in white blood 

Read at annual meeting, South Central Section, American Urological Association, Hot 
opnngs, Ark, October 1, 1952 

Presented with permission of the Chief Medical Director, Division of Medicine and Sur 
gery of the Veterans Administration, who assumes no responsibility for the opinions ex 
pressed by the authors 

1 Abel, M s and Brown, C R JAMA, 136: 624, 1948 
3 Tetter, r and Schnabel, T G Geriatrics, 4. 309, 1949 
3 Goodwin, W E , Alston, E F and Semans, J H J Urol , 62: 79, 1950 
'Harwell, W , Patterson, R. H and Diggs, L W Ann Surg , 133: 641, 1950 

5 Ryan, J E md Fuller, R N US Armed Forces Med J , 2* 623, 1951 

6 A report by personal communication to M Price Margolus, M D of a case of sickle cell 
disease complicated by hematuria seen at the Naval Hospital m Philadelphia (Med , 30: 
357, 1951 ) 

7 Henderson, A B Am J Med , 9: 757, 1950 

8 Creecy, A A , Varano, N R and Hurdle, T G Virginia Med Monthly, 78 : 643, 1951 

9 Harrison, F G and Harrison, F G J Urol, 68'943, 1952 
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cells was noted. Urine cultures showed no bacteria. (Three cultures for tubercle 
bacilli were also negative.) Cystoscopic examination revealed bloody urine spurt¬ 
ing from the left ureteral orifice, clear urine from the right. Excretory and retro¬ 
grade pyelograms were normal. A nephrectomy was performed August 8, 1947, 
because of profuse, persistently uncontrollable bleeding. 

Grossly, the kidney appeared normal except for a diffuse brownish tinge to the 
parenchyma. Microscopic examination failed to reveal any unusual histological 
findings. The postoperative course was uneventful; and the patient did well until 
September G, 1951, when he was readmitted to the hospital for gross, painless 
hematuria of 10 days’ duration. His only complaints were of a vague backache 
and a dull pain particularly of the left flank. The urine was grossly bloody, and 
revealed occasional white blood cells and rod-shaped bacteria. Complete blood 
studies were within normal limits. Red blood cell count was 5,100,000; hemoglo- 



Fig. 1. Case 1. Photomicrograph of kidney showing congestion of vessel with sickled 
erythrocytes, hemorrhage and hemosiderosis. X600. 

bin, 14.9 gm. Sickle cell test was reported as negative. The excretory urogram 
was read as normal except for a compensatory enlargement of the right kidney. 
Eight days after admission the urine became clear. A repeat sickle cell test on 
October 19, 1951, and several others were positive. The microscopic sections of 
the kidney removed in August 1947, were then reviewed and sickling of the eryth¬ 
rocytes and congestion of the small vessels, capillaries, and glomeruli were 
noted (fig. 1). An alkali denaturation test of the patient’s blood was made which 
was diagnostic of sickle cell trait. 

Case 2. W. C., a 27-year old Negro, was admitted to the hospital on October 11, 
1951, complaining of soreness and tiredness across his back and painless hema¬ 
turia of 1 day’s duration. Past history and physical examination were nonreveal¬ 
ing. Cystoscopy performed the day of admission revealed bloody urine spurting 
from the left ureteral orifice, clear urine from the right. Excretory and retrograde 
pyelography were in all appearances normal. Urinalysis showed no bacteria or 
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;v>unA Hematology and blood chcmistiy studies weie all within noimal limits 
except a white blood cell count of 4,450 and sickling of eiytluoeytes (fig 2) 
Unne cultures weie negative Tubeiele bacilli cultures weie negatne on thiee 
suceesaiie days Heniatiuu ceasedtwodajs aftei admission Alkali denaturation 
test was positne foi sickle cell trait 

CaseS W W, on Apnl 30,1051, was admitted to the hospital because of pain¬ 
less gross hematuria of 2 weeks' duiation There weie no other symptoms A pie- 
vious episode of heniatiuu in 1947 had been treated at Hines Veterans Admin¬ 
istration Hospital with no appaient etiology oi sequelae Physical examination 
tevealed a normal 54-year old Negro, the only peitinent findings being bilateial 
arens senilis and medial pteiygiums Uime was giossly bloody and contained 
many white blood cells, with mixed eoccal and bacillaiy infection Laboiatoiy 
tests were lepoitcd as red blood cells 5,210,000, hemoglobin 15 2 gm , white blood 



Tig 2 Case 2 Sickling of erythrocytes typical of those found m ait patients in this 
series X300 

cells, 8000 Cystoscopy ie\ealed bloody mine to be spurting fiom the left ureteral 
orifice Unne cnltuie showed scant growth of Pioteus fiom the light kidney 
Excretory and bilateral ictiograde pyelogiams weie normal Left perneiia! an 
insufflation showed normal kidney outline Since hematuria persisted, a nephiec- 
tomy was done on May 4, 1951 Grossly, the surface of the kidney showed a few 
areas of splotchy redness up to 5 mm m size f he mucosa of the pelvis piesented 
a mottled dark red appeal mice with extension into one calyx, and with redness 
of the corresponding papilla Microscopically these dark led aieas weie found to 
be ateas of fresh hemorihage The parenchyma m the same areas was infiltrated 
by mononuclear cells and a few polymorphonuclear cells Theie was also marked 
congestion of the glomeruli Due to the fact that the pathologist could not explain 
the hemorrhage on the basis of the minimal pyeloneplmtis found, the patient was 
rehospitalized on Novembei 27, 1951, foi further studies The sickle cell test was 
positive, and the patient was ptoven to ha\e sicklemia (sickle cell trait) The 
microscopic sections of the kidney weie then reviewed and the erythrocytes 
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showed sickling within the engorged vessels and areas of hemorrhage in the 
parenchyma and pelvis (fig. 3). 

Case 4- V. T., a 32-year old colored man, was admitted to the hospital on March 
12, 1951, with a history of bilateral flank soreness for the preceding 3 years, and 
the passage of grossly bloody urine for 5 days. A brother of the patient had also 
noted intermittent gross hematuria for the past several years. Past history was 
noncontributory. The physical examination was negative except for a urethral 
stricture which was easily dilated. Laboratory findings were red blood cells 
3,520,000, hemoglobin 11.5 gm., white blood cells 4,500, and sickle cell test posi¬ 
tive. All other tests were within normal limits. Cystoscopic examination on 
March 19, 1951, revealed bloody urine coming from the left ureteral orifice. Ex¬ 
cretory and retrograde pyelograms were read as normal. Urine culture from the 
left kidney was negative, as was the guinea pig inoculation for tubercle bacilli. 
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Fig. 3. Case 3. Photomicrograph of kidney showing congested vessels and hemorrhage 
into parenchyma. X 600. 


Perirenal air insufflation on April 6, 1951, showed a normal kidney outline. Al¬ 
kali denaturation test revealed the patient to have sickle cell trait. 

Case 5. G. D., a 35-year old Negro, noted onset of painless gross hematuria 
with the passage of a few blood clots on February 2, 1952. He also noted an 
increase in frequency of urination with nocturia 2 or 3 times for 7 days prior to 
his admission on February 24, 1952. There were no other urological symptoms; 
no history of chills or fever. Temperature was normal. Upon admission, urinalysis 
revealed many white blood cells with mixed coccal and bacillary organisms. The 
patient was cystoscoped in spite of the presence of urinary infection and found 
to have hyperemia of the posterior urethra, inflammatory changes of the trigone 
and bloody urine spurting from the right ureteral orifice, clear urine from the left. 
Laboratory studies revealed sickling of the erythrocytes 100 per cent and the 
presence of sickle cell trait. All other tests were within normal limits. Excretory 
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and letiogiade pyclograms were read as normal Thiee days after the patient was 
placed on antibiotics, the mine became negative foi bacteria but gross hemntuua 
continued Uimalysis on February 28, 1952, nncioscopically showed many red 
cells, occasional white blood cells and no bactena Bleeding ceased abruptly on 
Febiuaiy 29, 1952, and has not reamed 

Case 6 W T , a 35-year old coloied mail, was admitted on Febiuaiy 29, 1952, 
complaining of painless hematuiia and a tiled aching feeling acioss the lumbar 
region of 5 days’ duration Physical examination revealed no abnoimahties 
Urinalysis Unne was giossly bloody' without meiease m white blood cells, or 
presence of bactena Cystoscopic examination levealed bloody mine coming fiom 
the left uieteral orifice Retiogiade py'elo-uieterogiam of the left kidney, as well 
as the excietoiy utogiams, were lead as noimal Laboiatoiy studies were all 
within noimal limits including three unne eultuies foi tubeicle bacilli The sickle 
cell test was positive The patient was found by the alkali denatuiation test to 
have a sickle cell trait Hematuiia became intermittent on the second hospital 
day' and lemained so up to the day befoie discharge 

Case 7 C B , a 31-yeai old coloied male laboiatory' technician, complained 
only of painless hematuria of 4 day’s’ dmation befoie hospitalization on Apnl 22, 
1952 Biological history was otheiwise negative Past lustoiy and physical ex¬ 
amination weie uoncoutubutoiy Bloody urine was seen spurting from the left 
uieteial onfico oil cystoscopy Excietoiy and left letrogiade pyelogiams weie lead 
as normal Unne eultuies fiom the left kidney weie negative, including those for 
tubercle bacilli Papanicolaou test was negative Laboratoiy tests levealed the 
patient to have sickle cell tiait He continued to have hematuiia up to June 18, 
1952, and lias had similar episodes mtei mittently ever since 

DISCUSSION 

Seven cases of gioss hematuria oceunmg m patients with sickle cell trait aie 
piesented In two of these liephiectomy' was performed because of uncontrolled 
bleeding These patients were studied caiefully m respect to all known causes of 
hematuiia and none weie found There was only one in which the hematuiia 
could questionably have been caused by an upper unnaiy tiact infection, such as 
acute pyelonephritis If this weie true, the patient did not present the usual 
signs and symptoms, such as chills, fever, and costovertebial oi flank tenderness 
and pam All standard methods of conti oiling bleeding including lepeated renal 
pelvic lax age xveie unsuccessful 

Laboiatory studies m these cases included tests for blood dyscrasia, eultuies 
for tubercle bacilli, and in the last 4 cases Papanicolaou stains In all cases, sickle 
cell tests xveie made using the lapid method, sodium metabisulfite (sealing the 
slide with petrolatum) The per cent of sickling of the eiythrocytes on repeated 
tests vaned m one case as much as 0 pel cent to 80 pel cent No explanation is 
readily appaient foi the wide variation of per cent of sickling of the erythiocytes 
at diffeient intervals This vanation was also noted by Neel, 10 who found similai 
results in a study of 310 cases of patients having sickle cell trait Abel and Bi ow n l 

10 Neel, J v Blood, 6 3S9, 1951 
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stated that they were unable to demonstrate sickling in the peripheral blood, but 
noted such in the microscopic sections of the kidney. 

Sickling is an inherent property of the red blood cell and not dependent on 
external factors other than a low oxygen tension. When sickling occurs, the cell 
instantly loses its easy flexibility and appears fixed and rigid. Dresbach 11 in 1904 
was the first to report the finding of sickled or elliptically shaped erythrocytes in 
a male colored student, while Herrick 12 in 1910 was the first to describe the find¬ 
ings of sickle shaped cells in a patient suffering from severe anemia. Since then, 
■various studies have been made estimating that from 7 per cent (Killingsworth 
and Wallace 13 ) to 13 per cent (Beck and Hertz 11 ) of the Negro race have sickle cell 
disease, and a ratio of 1:40 of sickle cell anemia to sickle cell trait. The presence 
of sickling is definitely of hereditary nature and has been considered so since 
Emmel 15 first described the occurrence of sickling in a father and son. Huck 16 be¬ 
lieves that sickling of erythrocytes is due to a dominant gene which produces 
sickle cell anemia in some persons, while in others only the sickle cell trait, des¬ 
ignated as sicklemia. The hypothesis that the presence of a gene when represented 
twice would produce a homozygous state causing sickle cell anemia, but when 
only represented once, a heterozygous state causing sickle cell trait (Neel 10 ), is 
sound in theory but not true to fact, as not all individuals develop sickle cell trait 
in certain types of mating. 

In the Gates and Crellin Laboratories of Chemistry, California Institute of 
Technology, the discovery was made that the hemoglobin of persons having sickle 
cell anemia differs from normal hemoglobin and that found in persons with sickle 
cell trait (Pauling 17 ). Later, Pauling demonstrated that this abnormal hemoglo¬ 
bin differed electrophoretically from normal hemoglobin, the former moving as 
a positive ion, the latter as a negative ion under certain conditions. Hemoglobin 
from individuals with sickle cell trait contained a variable mixture of both hemo¬ 
globins. Pauling also suggested that the presence of this abnormal hemoglobin 
when reduced might allow a different alignment of the molecules causing the 
sickling phenomenon. A simple technique was developed by Singer, Chernoff, 
and Singer, 18 whereby an alkali denaturation process destroyed the normal hemo¬ 
globin in one minute but not the hemoglobin in sickle cells. Using this method, 
patients with sickle cell anemia could be differentiated from those having sickle 
cell trait by use of a spectrophotometer. This specific test was done on all pa¬ 
tients we have presented. 

Pathologically, the kidneys removed in two of the cases presented were ex¬ 
amined carefully by repeated sections; and in neither case could any reason be 
found to explain the hematuria other than the presence of sickled erythrocytes 
within the engorged small vessels, venules, capillaries, and glomeruli. These were 

11 Dresbach, Melvin: Science, 19 : 469, 1904. 

Herrick, J. B.: Arch. Int. Med., 6: 517, 1910. 

13 Killingsworth, W. P. and Wallace, S. A.: South. Med. J., 29: 941, 1936. 

14 Beck, J. S. P. and Hertz, C. S.: Am. J. Clin. Path., 6: 325, 1935. 

45 Emmel, V. E.: Arch. Int. Med., 20: 586, 1917. 

’* Huck, Jos.: Bull. John Hopkins Hosp., 34: 335, 1923. 

17 Pauling, L., Itano, H. A., Singer, S. J. and Wills, I. C.: Science, 110 : 543, 1949. 

18 Singer, K., Chernoff, A. I. and Singer, L.: Blood, 6: 413, 1951. 
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also seen m the aieas of hemonhage (See figuies 1 and 3 ) After reueuing the 
hteiatme, one is impressed by the fact tint the piesence of hematuiu in this dis¬ 
ease is piobably moie common tlian lieietofoie lealized, and many of the past 
lepoited cases of unexplained hematuria m colored patients could possibly have 
been caused by this disease In autopsies on patients with sickle cell anemia, 
Diggs and Clung 10 lepoited the most common findings m the kidneys to be con¬ 
gestion of small blood xesscls, thiombosis, hemo&ideiosis, mfaiction necrosis, 
and leplacemcnt of the paienchyma by sear tissue These weie also present in the 
spleen and lung Howexei, Kimmelstiel 20 believes that m sickle cell disease cupil- 
laiy stasis is usually tiansitoiy m natuie, and rmelj aie true capillaiy thrombi 
formed which lead to ischemic mfaiction and neciosis It is logical that the bizaire 
shape of the sickled erytinocytes, along with their mcieased ligidity, makes it 
impossible foi the cell to pass tlnough small capillanes and vessels, theieby be 
coming lodged and interlocked leading to stasis, congestion, and thiombus foima- 
tion It is also quite possible that these thin walled vessels which aie congested, 
lying in an aiea of low oxygen tension, aie alteied in function and peimeabihty 
with resulting hemonhage into the paienchyma, collecting tubules, papillae, and 
pelvis Howeiei, if this weie tiue, we would expect bleedingelsewheie m the body 
with puipunc manifestations, hut puipura has not been reported m sickle cell 
disease Theiefote, other factois must be involved m oidei to cause hematuna in 
this disease 

In these cases we hare piesented and those alieady lepoited, we can find no 
acceptable explanation as to why bleeding occurs m this disease, noi why it 
usually piesents itself as umlateial hematuria, paiticulaily fiom the left kidney 
Not until we can understand the pathogenesis of the disease will we be able to 
tieat these patients adequately 

IVe aie not in accoid with the beliefs of Ilainson and Hainson 3 who advocate 
nephrectomy m patients with sickle cell disease having unilateral gioss hematu 
na foi two leasons First, as pointed out by Bauer, 21 patients with sickle cell dis 
ease, paiticularly if unrecognized, are pool suigical usks Second, we wish to em¬ 
phasize the findings presented in oui fust case wheie gross hematuna lecuired 
in the lemaining kidney foui years following left nephiectomy foi the same 
symptom complex This could happen in other cases of sickle cell disease w here a 
nephrectomy was performed because of gioss hematuria We, theiefoie, believe 
that nephrectomy should be done only when bleeding lesults m a steadily lnereas 
mg secondaiy anemia which cannot be controlled by repeated blood tiansfusions, 
and where all othei known methods to control bleeding have faded In most of 
the cases, w e have noted that hematuria w ould cease without complications oi 
sequelae 

SUMMARY 

Seven cases of gioss hematuna m colored patients with sickle cell disease are 
piesented 

*’ Diggs, L W and Clung, It r South Med J , 27 839, 1934 

20 Ivinunelstiel, P Am J Med Sc , 216. 11, 1948 

21 Bauer, J Arch Surg , 41 1344 1940 
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Pathological findings in the kidney removed because of uncontrolled bleeding 
in 2 cases are discussed. 

Hematuria in these patients can only be explained on the basis of the presence 
of sickle cell disease. 

Hematuria in patients with sickle cell disease is more common than heretofore 
realized. 

Nephrectomy should not be considered unless persistent gross hematuria re¬ 
sults in a progressive secondary anemia. In our experience most of the cases of 
hematuria have ceased without complications or sequelae. 

The authors wish to thank Amos Chernoff, M.D., Department of Medicine, 
Washington University, Saint Louis, Missouri for his assistance in running the 
alkali denaturation tests on these patients. We also wish to thank Franz Leidler, 
M.D., Chief, Laboratory Service, Veterans Administration Hospital, Jefferson 
Barracks, Missouri for his assistance in the biopsy studies and the preparation 
of the photomicrographs. 
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HYDRONEPHROSIS OF PREGN VNCY FOLLOWING 
tJRETEROSIGAIOIDOSTOMY 

BAXTER A SMITH, JR 

The hormonal theory of the etiology of hydionephiosis of piegnancj it. genei- 
ally accepted Women ha\e borne children after meteiosigmoidostomy, but I 
know of no repotted pyelogtapluc demonstution of hydronephiosis of pieg 
namv with picuous> ureteiosigmoidostomy 

Rubovits and AmkolT 1 showed films made at 10 weeks of gestation and 3 
months postpartum and these showed no change; an e\cretory urogtam at 6 
months was lepoited to show \eiy little function but increased dilatation 
Hinrann* showed a film at 7 months’ gestation which showed no mciease m 
hjdionepluosis ovei the prepregnant uroginm 
Ilofbauei 4 demonstiated hypeitrophy of the lowei meter and of Waldejei’s 
sheath m the latter months of pregnancy This hypertiophy phib the weight of 
the giand uterus were thought to be the etiologic factors m hydronephiosis of 
pregnancy until the middle tluities, when the hormonal theoiy was developed 
Browne and Venning' showed by hormonal assay that the placenta leplaced the 
corpus luteum m hoimoual function at, about the thud month of gestation 
Gomdotropm is excreted in high levels during the first tnmestei and theieafter 
the level drops lathei piecipitou&Iy to noimal Ebtrm and progesteione, secreted 
bj the placenta, then rise piogiessively until they fall abruptly at dehveiy 
Piegnancy may be earned to term after castration if the lemoval of ovarian 
function occuis aftei the thud month of gestation 
Tiaut, McLaue, and Kudei 5 determined the extent, of dilatation of the upper 
uunaiy tract paialleled the degree of atony Van Wagenen and Jenkens 6 showed 
the fetus was not necessary to the development of hydronephiosis by removing 
the fetus of Rhesus monkeys aftei the first thud (two mouths) of the piegnancy 
Ihe placenta earned on to term with the appeaianee of oi the piogiession of 
hjdroneplirosis When the placenta was expelled at term, the hydionephiosis 
involuted noimally The placentas averaged 10 gm in weight so that uterine 
hulk and piessure of the giavid uterus on the pelvic brim were insignificant 

CVSE JlhPOHT 

R B DeG was a white woman aged 17 m 1946 The patient had tuberculous 
Pyonephiosis, right, with marked tuberculous cystitis, and slight dilatation of 
the left low er uretei Right nephrectomy w as performed m June of 1946, bringing 
the uieteral stump to the skm 

Retrogiade pyelogiam m September 1946 showed mciease m the left hydro- 

Acccpted for publication Telmurv 9 1953 
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ureter Tire light uietei had obhteiated Four fulguiations of the tuberculous 
vesical mxoixement were peifoimed and a b weeks’ couise of dihydiostiepto 
mycin (42 gra total) w as gi\ en Neithei had any appieciable effect An excietoiy 
uiogiam m June 1919 (fig 1, A) showed appieciable muease m hjdronephrosis 
and hydro uicter Left lennl specimens wcie again negative upon cultuie foi 
acid fast bacilli Uieteiosigmoidostomy was advised to pieseive ienal function 
This was done in August 1949 

Maruage had oecuned in June 1949 Piegnancy (unsauctioued medically) 
appealed and a deciease in the hydionephrosis and liydio uietei was shown in 
December 1949, at 3 month’s gestation (fig 1, B) The enlaiging uterus may 
be noted 

Because of a prenous tubeiculous bartholinitis and the piesence of the tu¬ 
berculous bladder, albeit quiescent and now nonpalpable, Caesanan section 
was decided upon An excietory uiogiam made in June 1950, the day pnoi to 
section, showed a rather typical hydionephrosis of piegnancy with an “S” 
bend in the lumbar uietei (fig 1, C) 

An excietoiy' uiogiam made 3 months postpartum showed iesolution of the 
upper ui inary tiact to normal (fig 1, D) 

Piegnancy (again unsanctioned) lecuired An excietoiy uiogram was made 
4 days after cesaiian section m December 1931 Hydionephiosis was present of 
lesser degtee than with the first piegnancy, the usual occuirence 

Whitelow 7 et al, state that more than one half of their noimal patients had 
completely involuted then hydronephiosis and hydio meter at 4 days post- 
paitum I believe one can see the site of anastomosis has lisen out of the tru e 
pelvis in contrast to its position m the non giavid state (fig 1, D ), negating th e 
influence of pressure of the uteius on the pelvic bum 

CONCLUSION 

Clinical pyelographic support for the hoimonal theory of the etiology of 
hydionephiosis of piegnancy is advanced in a case of pregnancy excluding the 
lower ureter, and probably utenne pressure on the pelvic bum, by ureteio- 
sigmoidostomy 

S05 Medical Arls Bldg , Minneapolis 2, Minn 

'Wlutdow, M J , Cobb, S \V and Mengert, W F Am J Obst and Gynec , 60 192, 
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BENIGN TUBULAR ADENOMA WITH MALIGNANT 
TRANSFORMATION 

WAYLAND K. HICKS 

During the last few decades the malignant potential of renal adenoma has 
received increasing attention in the literature. Grawitz’s theory of adrenal cells 
rests being the origin of hypernephromas has been more or less supplanted by 
the concept that renal adenocarcinomas arise from islets of nephrogenic tissue 
persisting in the renal cortex. It seems reasonable to assume that such islets 
of nephrogenic tissue could also be the origin of adenomas that might or might 
not change to adenocarcinomas. The large single adenoma has long been sus¬ 
pected as a source of renal neoplasm and many have noted the similarity in 
cell structure between adenoma and adenocarcinoma. 

Small adenomas are a rather common finding, but large adenomas are infre¬ 
quent. Kretschmer and Doehring reviewed the literature up to 1929 > and found 
but seventeen of the latter. In 1942 Bugbee reported a large adenoma and 
stated these tumors were exceedingly rare. In 1944 Higgins added 6 cases to 
the literature, making a total of twenty-nine reported at that time. Of these 
large benign renal growths, the tubular adenoma is the rarest type. 

In 1937 Creevy described a 3 cm. tubular benign adenoma which he believed 
was a potential malignant growth. In the British Journal of Surgery (October 
1944) Buckley reported a large tubular adenoma of the kidney which was under¬ 
going malignant changes. The case herewith reported is unusual in being a 
large (8 by 7 by 5 cm.) tubular adenoma undergoing malignant transformation. 

CASE REPORT 

H. S., a man, 50 years of age, was first seen in the office complaining of burn¬ 
ing and smarting on urination. Three weeks previously he had retained his 
urine an uncomfortably long period of time, and the persistent burning and 
smarting followed. Several courses of urinary antiseptics previously given had 
failed to give relief. There were no other complaints. 

On examination he was found to be a small, thin, wiry chap in excellent physi¬ 
cal condition. He Avorked actively an eight hour day. Other than some pal¬ 
pable fullness in the left flank the physical examiiAation Avas negative. There 
Avas no history of cancer in his family. The urine Avas loaded AA r ith pus cells. An 
initial excretory urogram indicated a normal right kidney but there Avas no 
visualized dye excreted from the left urinary tract. The left pelvis Avas then 
catheterized, and after 400 cc of hazy infected urine AvithdraAvn, 350 cc of air 
Avas instilled, and a pyelogram demonstrated the presence of a hydronephrosis. 

The patient Avas admitted to the hospital February 11, 1952. The laboratory 
studies shoAved a normal blood picture, except for 11,800 Avhite blood cells. The 
urine Avas still filled Avith pus cells. The blood urea Avas 17.8 mg. 

On February 13, 1952 the left kidney Avas removed Avithout incident through 
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a curved lumbar incision. The cortex was thinned and the pelvis distended. The 
obstructive lesion was caused by the ureter being adherent anteriorly to a thick 
overhanging wedge of what appeared to be normal renal tissue. This adhesion 
had drawn the ureter sharply anterior and produced a kink at the ureteropelvic 
junction. My impression was that the adherence to the wedge of tissue caused 
the hydronephrosis, but there was no definite proof of this. If true, it would 
ascribe to the adenoma long standing benign properties, as the hydronephrosis 
was obviously of long development. Gross dissection following nephrectomy re¬ 
vealed the overhanging wedge of tissue to be a type of new growth only slightly 
and unevenly raised above the renal surface. Unfortunately, a camera failuie 



Fig 3 


spoiled a picture of the fresh postoperative specimen, but a view of the divided 
formaldehyde specimen was obtained (fig. 1). 

Histologically the tumor v as composed of solid cords and cystic tubes of cells, 
varying considerably in size. Generally, the cords or tubes of cells were com¬ 
posed of individual cells showing rather sharp cellular boundaries. They were 
hypochromatic and resembled, to a certain extent, tubular epithelium. 

There are certain areas in which the cells have taken on a malignant change. 
In these areas the cells are large and hypochromatic with numerous mitotic 
figures. These areas are definitely malignant. The individual structures are sup¬ 
ported by a very loose connective tissue which contains numerous blood vessels. 
In some areas the connective tissue is more concentrated and sclerotic in ap¬ 
pearance. 

In this adenoma the first pathological sections appeared benign (fig. 2, A), 
but a later section (fig. 2, B and 3) fortunately showed an area of early malig- 
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limit transfoimation Fuithei studies thioughout the tumor disclosed malignant 
changes in multiple sites Occasionally a single cell w ould be undergoing mitosis 
It was as if certain malignant potentials weie giadually built up in these cells 
and then some unknown factor suddenly spaiked them to activity simulta¬ 
neously 

DISCUSSION 

Adenomas of the kidneys hare been classified as papillaiy, alveolar, and 
tubular The majority aie papillaiy in type, and aie thought to be the result 
of a repaiative piocess m sdeiotic and degeneiative kidnejs Alveohi adenomas 
aie descnbed as lesembhng adrenal tissue and have columns of coids rathei 
than glandular foimation Tubular adenomas tend to reproduce lenal tubules 
At times all three types can be found m the same tumoi In 194G, Custol, AIc- 
Donald and Emmett found thirty secen small adenomas in tccenty-two hypei- 
nepliromatous kidneys, indicating, they thought, a highei incidence in kidneys 
containing carcinoma than m any noil-malignant senes examined at autopsy 
They believed tint all adenomas, laige or small, weie potentially malignant 
Bell cnote that a distinction might be made between the multiple adenomas 
occurring in sclerotic kidneys and the single adenoma lie thought that there 
evas no clinical evidence that small multiple adenomas of sclerotic kidneys de- 
celop malignant cells Histogenesis suggests two theones of oiigm, fiist the 
lepaiative piocess in scleiotic kidneys and secondly an abnoimahty m embiyo- 
logieally imperfect tubules Ileibeit m 1052 points out that these lesions so often 
described as benign may in practice har e cell stiuctures and qualities making a 
benign 01 malignant diagnosis difficult It is beyond this authoi’s scope to evalu¬ 
ate the literature on this pathological problem One can, howecer, surmise fiom 
the recent studies of adenomas that the adrenal oiigm of hypernephromatous 
kidneys is incorrect that adenocaicmomas of the kidney oiiginate in adenomas, 
the type and peicent still debatable, that while all lenal adenoma aie moipho- 
logically malignant, the laige adenomas are more apt to develop clinical car 
cinoma 


SUSHI VRY 

A case is lepoited of a raie type of large tubulai adenoma of the kidney The 
potential malignancy of this type of renal tumor is pioved by a section showing 
an unusually eaily malignant tiansfoimation taking place The sudden simul¬ 
taneous development of malignant cells m vanous parts of this previously benign 
growth is demonstrated A bnef discussion of lenal adenomas is given 
505 Sixth Street , Sioux City, Iowa 
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LEIOMYOSARCOMA IN A DOUBLE KIDNEY 
DANIEL R, HIGBEE and DALE M. ATKINS 

By definition leiomyosarcoma is a malignant cellular tumor composed of ana¬ 
plastic smooth muscle tissue. The most frequent site of occurrence is in the uterus 
and ovaries. The tumor is occasionally found in the gastro-intestinal tract, blad¬ 
der, prostate, breast, retroperitoneal area, and kidneys. 

Detailed statistics reveal the rarity of cases of leiomyomatous sarcoma of the 
kidney. In 1937 Mintz reported that 93 cases of all types of sarcoma of the kidney 
appeared in the literature. Relatively few cases have been added since that time. 
Of the total number of cases recorded, 18 have been leiomysarcoma. Berry, in 
1929, reported the first case; the most recent one, Kretschmer’s, was added in 
1951, at which time he summarized 14 of the recorded cases. In addition, 2 cases 
have been reported by Petskovic and a case of bilateral leiomyosarcoma was re¬ 
ported by Bagolan. Cooke recorded the only instance in which extensive metas- 
tases have occurred. The case to be presented is the only one on record with 
extensive local recurrence. 

Petskovic stated that myomatous tissue occurs in renal neoplasms in the fol¬ 
lowing instances: 

1) Subcapsular nodules or within the cortex (frequently found at autopsy). 

2) Wilms’s tumors. 

3) Mixed tumors of connective tissue type (fibromyoma, fibromyolipoma). 

4) Pure tumors of leiomyoma or leiomyosarcoma. 

The etiological factors involved remain entirely speculative and range from 
theories concerned with congenital anlage (Cohnheim-Ribbert) to suggestions 
that these tumors result from inflammatory stimulation of smooth muscle tissue 
(Virchow). 

A composite pathological picture of the recorded cases reveals that the tumors 
are subcapsular, encapsulated, and slow-growing until malignant change occurs 
at which time rupture of the capsule ensues and kidney destruction and local 
extension follow. In the course of development, softening, cystic degeneration, 
and hemorrhage into the cysts may occur (Busse, Counseller and Menville, 
Crabtree). 

Microscopically, interlacing bundles of smooth muscle fibers containing blunt- 
ended, atypical nuclei are found. Mitotic figures are frequent as are bizarre giant 
multinucleated cells. As in other areas of the body, so in the kidney a leiomyoma 
may be difficult to distinguish from a fibroma necessitating in most instances the 
employment of special (Masson’s or van Gieson’s) stains. 

Symptomatology is always attributable to the mechanical effects of the mass. 
Pain has been the presenting symptom in all of the reported cases. Hematuria, 
although present in the majority of kidney tumors, has been reported in only 4 

Read at annual meeting, South Central Section, American Urological Association, Hot 
Springs, Ark., October 1, 1952. 
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cases. X-ray, in addition to changes associated with tumor, may show calcified 
areas within the kidney shadow due to myomatous tissue of impaired vitality 
(Petskovic’s case 1 and Crabtree’s case). 

Jacobs and Hoffman suggest that a radical nephrectomy be performed in cases 
of sarcoma of the kidney and recommend deep x-ray therapy at the site of the 
nephrectomized area. 

A conclusive foundation, on which prognosis can be based, is not presented in 
the literatuie for in no instance is adequate follow-up data available. As stated 
by Golden and Stout, prognosis is as much dependent upon the anatomical site 
of the tumor as upon its histological character. 



Pig. 1. Retrograde pyelogram showing double right kidney with tumor involvement 
CASE REPORT 

A 68 year old white woman entered the hospital October 26, 1950, with a his¬ 
tory of right flank pain of 6 weeks’ duration. There had been an 11 pound weight 
loss. Physical examination revealed a palpable, fixed, right upper quadrant mass. 
There was associated tenderness in the right costovertebial angle. Urinalysis 
was normal. Retrograde pyelography revealed a double right kidney with tumor 
involvement (fig. 1). Thiee days after admission a right nephrectomy was done 
and a laige mass found involving the upper pole of the kidney. 

The following is a pathological description of the lesion: “The specimen is a 
kidney with a superimposed mass at the upper pole. A meter originates from 
both the tissue which is recognized as kidney and one surface of the whitish, 
moderately nodular, firm, and giistlelike superior mass. The mass referred to is 
apparently a neoplasm and the neoplasm is apparently separated from the under- 
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lying kidney by a fibrous capsule which is intact. It is completely surrounded by 
a separate capsule which shows no gross evidence of incompleteness. The neo¬ 
plastic mass has greatest measurements of 8 and 6 centimeters. The kidney below 
is somewhat compressed by the overlying tumor mass and attains greatest di¬ 
mensions of 6 and 3 centimeters (fig. 2). 

“Microscopically the sections present a neoplastic structure which is separate 
from the kidney, sections of which are also presented and which is surrounded 
by a fibrous capsule which it does not invade. The tumor mass is composed of 
intertwining bands of smooth muscle fiber. In some regions these are tightly 
packed but show no other alteration of structure. Such areas blend with regions 
in which there are numerous mitoses and with areas in which the fibers are frag¬ 
mented and numerous bizarre multinucleated cells are seen. Mononuclear leuko¬ 
cytes are sprinkled throughout such areas, and they are also more vascular than 



Fig. 2. Gross specimen showing an encapsulated neoplasm, right, compiessing the 
adjacent kidney, left. 


the densely packed, more differentiated regions. The sections of the kidney show 
no involvement by the tumor (fig. 3). Diagnosis: Leiomyosarcoma in a double 
kidney.” 

Convalescence was uneventful. A follow-up examination 5 months later re¬ 
vealed no evidence of recurrences. However, approximately 10 months after her 
first admission, the patient was readmitted to the hospital for the second time, 
with a complaint of pain in the right upper quadrant with radiation down the 
right thigh of 1 month’s duration. Appetite was poor and there had been a 5 
pound weight loss. Examination revealed a firm, fixed mass in the right upper 
quadrant. A laparotomy 2 days after admission revealed a large retroperitoneal 
tumor which involved the cecum and adjacent small intestine. A biopsy was 
taken and a recurrent retroperitoneal leiomyosarcoma verified. 

Daily x-ray therapy was given to the abdomen for 11 days and the patient 
was ambulatory when discharged. A chest film one month prior to death revealed 
no metastases. At no time after discharge were there symptoms of intestinal 
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obstruction She expired November 12, 1951, approximately one yeai after the 
o'lgmal nephrectomy No autopsy was obtained 
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SUMMARY 

A case of leiomyosarcoma in a double kidney is presented and a brief review of 
the literature is given. 

1117 Republic Bldg., Denver, Colo. 
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NEPIIRO URETERECTOMY AND IIEMINEPHRO-URETERECTOMY 
IN INFANCY AND CHILDHOOD 

HARRY M SPENCE 

From Ihc Urological Departments of the Dallas Medical and Surgical Clime, Southwestern 
Medical School and the Children’s Hospital of Texas , Dallas, Texas 

Thepuipose of tins paper is to discuss the indications for and the technique 
of nephro ureterectomy and hemmephro uieterectomy m infancy and childhood 
as illustrated m a senes of personal cases It is om opinion that the operation has 
not leceived the recognition and acceptance it merits and it is hoped that a 
piesentation of oui expeiiences may lead to a widei use of this piocedure m 
suitable cases 

Kelly 1 is ciedited with fust cany mg out a planned one stage nephro uieteiec 
tomy in 1898 Employing two lelatnely shoit incisions he followed the usual 
lumbar neplnectomy with a uieteiectomy through an “inguinal” incision The 
indication for these eaily nephro-ureteiectomies by Kelly was tubeiculosis of 
the Kidney and meter 

In 1921 Beer 2 introduced and popularized Ins “aseptic nephio uieterectomy ” 
The essential features of this were 1) lumbai nephrectomy leaving the kidney 
attached to the ureter, 2) complete mobilization of the uieter tlnough a para- 
rectus incision and its severance at its junction with the bladder, and 3) with¬ 
drawal of the kidney and entire uieter m one piece thiough the original loin 
wound He gave as his indications for the operation 1) papillary tumoi of the 
Kidney pelvis or uieter, 2) tuberculosis of the kidney and ureter, and 3) a de 
stroyed kidney with hydro ureter secondaiy to lower uieteial obstiuction due to 
stone, stricture, or incompetent ureteiovesical valve 
In 1933 3 Beer recorded his further experiences w ith the operation He repoi ted 
10 cases of one stage nephro uieterectomy without a death, thus demonstiatmg 
that the added nsk of lemoving the ureter thiough an accompanying paia 
lectus incision was negligible Most of these 40 cases were done foi tubeiculosis oi 
tumor Twelve of the opeiations weie foi extnnsic or intrinsic ureterovesical ob¬ 
stiuction No mention was made of ureteiocele as the cause of the obstiuction, 
nor did he state that he had carried out the opeiation in infancy or childhood 
Beer pointed out that the removal of the uietei thiough a second incision was 
much less formidable than extending the onginal kidney incision down to the 
external ring, which would be necessary to secure adequate exposuie were the 
operation performed through a single incision He stiessed that nephio ureterec 
tomy permitted the removal in one stage of the entne disease process when 
advanced destruction of the kidney parenchyma was associated with uieteral 
stagnation He concluded that an initial extirpation of both kidney and uretei 
is much less difficult foi both patient and suigeon than secondary ureterectomy 
for empyema of the lemaining ureteial stump 

head at annual meeting, South Central Section American Urological Association, Hot 
Springs Arh October 1, 1952 

Hunncr, G L J Urol , 40 752,1938 (Historical foot note, p 757 ) 

. “ eer , Edwin J A XI A , 77 1176, 1921 
Peer, Edwin J Urol , 29 135, 1933 
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Iii answer to those who advocated performing the ureterectomy first through 
a lower abdominal incision before the nephrectomy, Beer pointed out that it is 
wiser to do the more essential part of any operation first, the essential part here 
consisting, of course, in the removal of the kidney itself. In case the patient’s 
condition then did not permit further surgery, one might exteriorize the ureter 
for later ureterectomy. Furthermore initial section of the ureter commits one to 
nephrectomy, whereas in an occasional case exposure of the kidney might change 
the planned procedure in spite of the most careful preoperative work-up. 

In the last two decades primary removal of the kidney and ureter through two 
incisions of varying types with the kidney or the lower ureter being attacked 
first has become firmly established as a standard procedure. The operation has 
been done with increasing frequency and as a result prolonged debilitating sepsis 
from failure to remove an infected ureteral stump has become less and less 
common. Nevertheless, cases of empyema of the stump and recurrent urinary 
tract infection due to poor ureteral drainage still occur as shown by the recent 
report of Stepita. 4 

INDICATIONS FOR NEPIIRO-URETERECTOMY IN INFANCY AND CHILDHOOD 

The indications for this operation in pediatric urology are, in general terms, 
found in and restricted to those cases where removal of an irreparably damaged 
kidney alone would leave behind a large nondraining or poorly draining ureteral 
pouch due to an impaired outlet of the ureter into the bladder. Here we believe 
primary removal of the ureter with the kidney is definitely advisable. Uretero¬ 
vesical stricture, stenosis, and ureterocele have been the predominant causes of 
obstruction in these children in our series. Although attempts have been made to 
establish hard and fast rules as to when the ureter should be so removed, we 
believe each prospective case must be individualized. Delayed exposures on the 
excretory urogram up to two or three hours after injection as well as delayed 
films following retrograde filling of the ureter with contrast media have been the 
most helpful measures in reaching a decision. While the adequacy of drainage to 
be expected from the dilated ureter after nephrectomy may be estimated fairly 
well by reviewing such films, one should in addition take into consideration the 
clinical condition of the patient. In a child whose general health has been im¬ 
paired by long-standing urinary tract infection, the immediate postoperative 
convalescence as well as the permanent recovery of health may well be enhanced 
by primary removal of the entire septic focus. In addition to the technical diffi¬ 
culties of a secondary ureterectomy, one must recognize that a child embarrassed 
by weeks or months of persistent urinary tract sepsis from an inadequately 
draining stump may be no better as a surgical risk than he was prior to nephrec¬ 
tomy alone. This viewpoint has been summarized well by Fagerstrom who 
states, “When properly employed with proper selection of cases, total primary 
ureterectomy will often circumvent many of the pitfalls of misguided conserva¬ 
tism.” 5 

Although we realize that all urologists can present examples of markedly 

* Stepita, G. T. and Newman, H. R.: J. Urol., 63: 500, 1950. 

5 Fagerstrom, D. P.: J. Urol., 41: 137, 1939. 
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dilated uieteis left behind aftei neplnectomy which subsequently legressed 
satisfactorily, one must also acknowledge that peihaps an equal numbei of cases 
have occuried m which theie was little doubt in the opeiatoi’s mind at the time 
of neplnectomy that the meter would so regiess, and it was left behind only to 
lequne a subsequent difficult meteiectomy Since m oui own expenence these 
tw o groups Ira e more 01 less balanced themseh es, it is now oui policy, w henever 
we are uncertain as to the probable fate of the uictci, to lesohe the quandaiy by 
lemoving it at the time of the neplnectomy One of the leasons for this attitude 
is that removal of the uietei, by the technique to be described below, is so simple 
that we feel that it does not appieciably increase the operatix e hazaid even m an 
initially pool risk In othei woids, if the child can stand a neplnectomy, he can 
also stand the simult meous ureteiectomy Smooth convalescence and piompt 
return to health aie the dividends 

COXTRV INDICVTIOXS TO XIEPIinO-URETERECTOMX 

Having hbeiahzed the indications foi the opeiation, we must leuew the con¬ 
tra indications which actually aie the same as those to nephrectomy itself 
Congenital or surgical absence of the opposite kidney is, of couise, an absolute 
contra indication to the opeiation The fact that examples can be cited of a 
solitary kidney sustaining life fot months 01 years, which m the piesence 
of a noimal mate would unquestionably have been lemoved, emphasizes the 
point that one should not carry out nephio ureterectomy unless and until he is 
convinced by tual 01 past experience that any fotm of conseivative opeiations 
01 uistiumeutation to leheve obstiuction and piomote diainage would be 
nothing moie than a futile gestuie 

Iakew ise where the disease process is bilatei al w ith bilatei al liydi o uretei s and 
hydronephrosis due to intravesical 01 bilateral ureteiovesical obstiuction, nephio 
uieteieetomy would seem to be ill ad\ lsed Here one cannot even aim at the ideal, 
but simply must salvage what is left of lenal function In an occasional case, 
however, even though the “good” side is abnormal and shows obstiuctive 
changes, if the cause can be collected, removal of a functionless septic pouch on 
the opposite side may take some of the buiden off of the remaining paienchvma 

A third contia indication to nephro uieterectomv is found m the case m which 
the obstructive lesion m the uietei is possibly lemediable and the child is m 
leasonably good condition Here prolonged efforts at collecting the obstruction 
should have been tiled and found wanting before recommending anything more 
radical 

do return to oui concern of the moment, howevei, which is the question of 
removing the diseased uretei as well as the kidney when one unequivocally has 
made up his mind that the lattei should come out, we feel that the opinion of 
others as well as oui own expenence dictates concommitant ureteiectomy 

operative technique 

In this senes and in our adult cases, we have had some expenence with all the 
commonly used techniques and surgical approaches for nephio ureteiectomy 
As oui experience has grown, we have come to regard the pnnciples of the Beei 
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operation as the most sound. As carried out by us, the operation consists of the 
following steps: 

Step 1. The kidney is exposed through a generous loin incision, the pedicle 
clamped, cut and ligated and the ureter freed down as far as possible by blunt 
dissection. 

Step 2. The kidney is wrapped in a sterile towel and allowed to dangle by its 
attached ureter from the anterior angle of the loin incision, which is closed in 
layers with a drain at the posterior angle. This closure is snug but not tight where 
the ureter emerges at the lower end of the incision so as to permit its subsequent 
withdrawal. 

Step 3. The child is now turned on his back and through a midline suprapubic 
extraperitoneal incision the ureter is picked up under vision where it crosses the 
iliac vessels. Traction by an assistant on the previously exteriorized kidney to 
render the ureter taut in the depths of the wound markedly expedites its identifi¬ 
cation and immediately differentiates the distended ureter from the bowel which 
it so often resembles in these cases. 

Step 4- After the ureter has been found, it is stripped down to its entrance into 
the bladder (which should have been previously emptied) where it is sectioned 
and ligated and the kidney and entire ureter pulled out in one piece from above 
without spilling of contents. The operation is completed by closure of the lower 
wound with drainage. 

While there are other satisfactory techniques, that just described is our current 
preference. Where the ureter and kidney seem too bulky to leave hanging out of 
the wound, a heavy ligature may be tied about the ureter, the ureter cut, and its 
upper segment and the attached kidney removed, leaving the ligature long to 
emerge from the loin wound for traction to later identify the lower ureteral seg¬ 
ment through the midline incision. 

We have found that the midline suprapubic approach to the lower ureter is 
preferable to any other in that it is bloodless, rapid, and anatomical. It gives 
unexcelled exposure of the ureter both where it crosses the iliac vessels and where 
it enters the bladder. 


HEMINEFHRO-URETERECTOMY 

In heminephro-ureterectomy, the pediatric urologist has the satisfaction of 
being both radical and conservative at the same time. Complete removal of a 
functionless half of a double kidney with its attached sausagelike ureter, com¬ 
bined with preservation of a substantial amount of normal parenchyma draining 
into the bladder by a normal ureter, fulfills both requirements. 

The ease and safety with which a heminephrectomy for a double kidney may 
be carried out depends primarily on complete mobilization with meticulous dis¬ 
section of the blood supply before making the incision into the kidney substance. 
The proper site for this incision is usually obvious in the type of case we are 
discussing here and is represented by the junction of the softened, thinned 
parenchyma with the normal feeling kidney substance. 

If the anatomical pattern permits, it is desirable to secure the blood supply to 
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the diseased segment cxtiarenally, but hemmephiectomy is still feasible wheie 
the renal vessels branch only aftei entering the double kidney Hei e the maneuv ei 
is to compiess the vasculai pedicle between the index and middle fingers of the 
left hand and while steadying the kidney between the thumb and the remaining 
fingers, a shallow wedge is made at the site of election and the diseased segment 
removed Without leleasing the vasculai compiession, hoi iron tal mattiess su¬ 
tures of atiaumatic “0” thiomic catgut undcipinned by Oxycel or fat aie placed, 
snugly tied, and the pedicle leleased Any fuithei bleeding is then contioiled by 
additional mattress sutuies A continuous ovei and-ovei sutuie thiough the 
capsule completes the closure and the lemamiiig poition of the kidney is sus¬ 
pended in normal position 

We have tried and abandoned as eithei unnecessaiy or ineffective othei pio 
posed techniques for hemmephiectomy such as placing mattiess sutuies prioi to 
the resection, the use of the electrosurgical knife, attempts to clamp and ligate 
individual x'essels in the cut surface of the paienchyma and the more complicated 
sutuimg techniques such as the cobblei’s stitch or the use of libbon gut 

CVSE REPORTS 

Case 1 DM&SC No 25311 BP A young adult man was seen by us 1 week 
after he had undergone an appendectomy, at which time the surgeon had felt a 
"large smooth mass lying at the brim of the pelvis m the midline, having the 
shape and consistency of a kidney ” Questioning of the patient lexmaled that 
since early childhood he had suffered fiom backache, lowei abdominal pain, and 
on frequent occasions had been tieated for pus in the urine Excietoiy uiogiams 
showed no excietion of the dye on eithei side, although the bladdei filled rapidly 
with the medium Cystoscopy showed maiked cystitis with jets of cleai urine 
from the left ureteral orifice and a “woim of pus” from the right one Indigo 
carmine appeared in normal tune and concentration on the left, but none on the 
right Retrograde pyelograms showed a tremendous dilation of the entne right 
side of the urinary tiact all the way down to the uieterovesical junction The left 
kidney lay entnely within the pelvis, but was otheiwise normal (fig 1) On 
March 15, 1941, nephro ureterectomy was cairied out with removal of the kid¬ 
ney through a loin incision and the lower uieter through a Gibson incision Fol¬ 
lowing the operation, the patient’s mine immediately became normal and has 
remained so over the years Wheieas he formerly had been a fiail, puny individ¬ 
ual, he soon gamed weight and stiength and developed a robust physique 
Case 2 T C H No MN612 JM A chronically ill 1 year old male infant had 
suffered fiom dysuna, pyuria and febrile bouts since the age of 2 months Ufo¬ 
logical studies showed a normal left kidney and right pyonephiosis with hydio- 
metei due to obstruction at the ureteiovesical junction (fig 2, A) There was no 
ureterocele and no reflux A No 5 ureteral cathetei was passed with ease Be 
cause of the patient’s general condition and the fact that he had a normal kidney 
on the left (fig 2, B), a light nephio ureterectomy was done thiough an oblique 
lorn incision and a midline suprapubic incision (fig 2, C) The mine immediately 
cleared and the child has done exceedingly well since 




Fig. 2. Case 2. A, retrograde pyelo-ureterogram showing large hydro-ureter on right. B, 
normal left kidney. C, surgical specimen (compare with A). 



KEPIIHO-UHETCUECTOMY AND HCMINEPHnO-UBETCRECTOMY 


177 


Case 3. D.AI&SC No. A-757-1 JBC. A male infant was teen at 5 months of ago 
with the history of having been horn with an imperforate anus for which a colos¬ 
tomy had been performed on the first day of life. He had experienced numerous 
febrile episodes with difficult urination and constant pyuria which failed to re¬ 
spond to medication. Complete cystoscopy under ether anesthesia showed a fili¬ 
form contracture of the bladder neck which required dilation before the infant 
cystoscope could be passed. The bladder showed marked cystitis with a normal 
right ureteral orifice. The left orifice could not be found. Excretory urogtams 
with delayed films showed a normal right kidney and a marked left hydronephro¬ 
sis and hydro-ureter apparently due to an obstruction at the left ureterovesical 
junction (fig. 3, A), At the age of 0 months, a left ncphro-uretcrectomy was car¬ 
ried out through a single, long, oblique loin incision. The ureter was tremen- 



Fkj. 3, Case 3. A, two-hour delayed excretory urogram showing large left hydronephrosis 
and hj’dro-ureter. B, surgical specimen removed by nepiiro-ureterectomy C, same injected 
"ith air. Note tortuosity of ureter. 


dously dilated and the kidney destroyed from obstruction and infection. Follow- 
l "S the nephro-ureterectomy, the patient did remarkably well and gained weight 
and strength for the first time in his life. At the age of 3 years, an abdominoperi¬ 
neal operation with anoplasty and closure of the colostomy was done. The child 
is now 4 years old and in excellent health. Urograms show a normal right kidney 
and bladder and the urine is normal. 

Case /,. DM&SC No. L-3G0S OHMjr. A 0 year old boy’s complaint was “burn- 
ln S urination off and on for one year.” Symptoms would clear temporarily with 
sulfonamides. There had been no fever, pain, nor other symptoms. Physical ex¬ 
amination was normal except for a general appearance of chronic illness. The 
excretory urogram showed the right kidney to be smaller than average and 
the left kidney unusually large with distorted upper calyces. Since the excretory 
urogram was not diagnostic, cystoscopy was carried out with a precystoseopic 
diagnosis of hypoplasia of the right kidney and possibly a tumor or anatomical 
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the panendoscope and a large amount of cloudy urine gushed out. Although a 
catheter could not be passed up the opening in the ureterocele, a clinical diagno¬ 
sis of reduplication of the left kidney with probable hydronephrosis of the lower 
half was made and confirmed at operation where a tremendous hydronephrosis 
of the upper portion of the kidney was found with a tortuous dilated ureter ex¬ 
tending downward. The lower portion of the kidney appeared normal and its 
ureter was of normal size. Heminephro-ureterectomy was performed through an 
extended loin incision (fig. 6, C). The patient did well postoperatively except for 
considerable dysuria which was attributed to the persistence of the collapsed 
ureterocele wall. Two months after operation the urine was normal and the pa¬ 
tient was asymptomatic. Recent excretory urograms showed excellent function 
and drainage of the lower half of the left kidney. 

Case 6. DM&SC No. C 6019 PKS. A 3 month old female infant had had no 
urinary tract symptoms until 6 weeks of age, at which time she began to cry with 
apparent colic and had high fever, which was thought to be a virus infection. She 
was treated with antibiotics with prompt response, but within a week symptoms 
recurred and pus was then found in the urine. It was noted that the child would 
start to urinate normally and then dribble a bit and cry throughout voiding. 

Complete urological study showed the right side of the urinary tract to be nor¬ 
mal, but on the left, the kidney appeared displaced downward and laterally. A 
massive ureterocele accounted for the symptoms of bladder neck obstruction. 
Putting these findings together, a diagnosis of a double left kidney with the ureter 
from the upper segment ending in the ureterocele was made and confirmed at 
operation. Since, in our experience, sizable ureteroceles in the small infant are 
best handled through the'open bladder so that the mass of redundant tissue can 
be excised with immediate complete relief of the obstruction of the bladder out¬ 
let, this ureterocele was so removed through a suprapubic cystostomy. With the 
bladder opened, a large soft rubber catheter was passed through the opened 
ureterocele and a No. 4 ureteral catheter passed through the adjacent normal 
orifice on this side and pyelograms made (fig. 7, A, B and C). These showed a 
massively dilated tortuous ureter to the upper half of the kidney and a normal 
lower half. 

The child did well postoperatively and voiding became normal. It is obvious 
from the urograms, however, that heminephro-ureterectomy will be necessary 
and this is further borne out by the fact that the child continues to have a large 
amount of pus in the urine. 

Case 7. DM&SC No. 6819 PB. A 9 month old female infant had had repeated 
episodes of “cystitis and pyelitis” with gross pyuria since the age of 414 months. 
She had received all the antibiotics and sulfonamide preparations with no sus¬ 
tained results. At 8 months of age, one month prior to being seen by us, she was 
cystoscoped by a very competent urologist who saw “a cystic yet pliable mass 
in the bladder.” Following this cystoscopy, the child had an attack of straining 
and a mass protruded from the “vaginal opening.” She was re-cystoscoped and 
the observer reported that the original mass had disappeared and normal ureteral 
orifices were present on each side with the opening of a “diverticulum” between 
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the intenuetenc ndge and the vesical neck The child continued to have to stiain 
to void and off and on a mass would piotiude appaiently thiough the vagina 
We earned out complete urological investigation, including eystograms, excre¬ 
tory uiogtams, cystoscopy, and attempted uietcial catheterization with letro- 


Fig 7 Case 6 A, ureterocele as seen through open bladder at operation B, after excision 
of ureterocele, Urge ureteral citheter his been passed through resulting large orifice and 
dje injected demonstrating dilated tortuous ureter to upper half of double kidnej C. ure¬ 
teral catheter which enters normal left orifice has been injected revealing a normal lower 
segment of ureter and of pelvis 


Fig 8 Case 7 A and B, on right, through open bladder No 5 ureteral catheter has been 
roserted trough normal ureteral orifice going to normal half of left kidney, soft rubber 
catheter enters orifice where ureterocele has been excised and goes to hj dronephrotic upper 
naif of same kidney On left, small ureteral catheter goes through normal orifice to normal 
lower half of left kidney Large catheter has been passed to upper half of this kidnej whose 
ureter originally ended in vagina Ureter has been severed from vagina and brought out 
through a stab wround C, specimen from subsequent left hemmephro ureterectomj 

grade pyelograms On cystoscopy, we noted a mass of mucous membrane folds 
almost filling the bladdei whose exact nature could not be deteimined An open- 
ln S> 1 cm m diameter, which appeared to be into a diverticulum, was seen among 
these folds Two normal uieteial onfices were noted, but only one could be 
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neath which lie the splenic vessels which are ligated. The gastrosplenic and the 
lienorenal ligaments are divided which frees the spleen for removal. 

The technique of splenectomy during left kidney operations is fairly simple. 
The peritoneal tear and splenic hemorrhage usually are obvious. Since the peri¬ 
toneum is torn most often at the lienorenal ligament, the splenic vessels are seen 
as they enter the hilum of the spleen. Ligation of these vessels is best done by 
clamping about two inches proximal to the terminations of the splenic artery. 
The splenic pedicle should be tied at least twice for added safety, and the peri¬ 
toneal rent closed as well as possible. If nephrectomy is done first the splenectomy 
is fairly easy. If a plastic operation is done on the kidney, splenectomy might be 
difficult and would require enlarging the peritoneal tear for additional exposure. 

CASE REPORTS 

Case 1. Mr. A. M., a 77 year old white man, was first seen on October 6, 
1948, because of a feeling of intermittent fullness, pain and tenderness in the 
left upper quadrant for 1 year. He had passed blood and pus in his urine fre¬ 
quently for 2 years. He had been having frequency, nocturia, and difficulty in 
starting the urinary stream for over a year, and had had low grade fever for 1 
month. There had been no surgery or serious illness previously. 

Positive physical findings on admission to Jefferson Davis Hospital were: 
temperature of 102.4F; rales in bases of both lungs (particularly the left); 
marked abdominal distention; a tender, mobile mass in the left upper quadrant; 
complete ankylosis of the left hip joint, and a 1 plus enlarged benign prostate. 

Hemoglobin was 9.5 gm.; red blood cells, 3.1 million, white blood cells, 15,750 
with a differential showing a shift to the left. Urine had a specific gravity of 
1.020, trace of albumin, negative sugar, 20-30 red blood cells per high power 
field and 3-5 white blood cells per high power field. Urine culture was positive 
for Aerobacter aerogenes. Nonprotein nitrogen was 27 mg. per cent, and Kline 
4 plus. 

Cystoscopy was unsatisfactory due to ankylosis of the left hip. There was a 
1 plus enlargement of the prostate intra-urethrally and moderate trabeculations 
of the bladder. Neither ureter could be catheterized. 

Kidney, ureter, and bladder showed an opacity throughout the left abdomen 
but no psoas shadow. Excretory urograms showed a normal right kidney but 
no excretion from the left. An aortogram was unsatisfactory since most of the 
dye entered the celiac axis. 

On October 13, 1948, the left kidney was exposed through the usual loin in¬ 
cision. There were extensive adhesions around the markedly enlarged kidney. The 
kidney pedicle was isolated, clamped, cut, and tied. During the kidney dissec¬ 
tion the peritoneum was opened inadvertently and an extensive laceration of 
the spleen was noted. This tear could not be repaired and since bleeding was 
very troublesome the spleen was removed. The large peritoneal defect was 
closed as completely as possible. The wound was closed in layers with No. 28 
gauge stainless steel wire. 

Postoperatively the patient’s condition was poor and, in spite of transfusions 
of blood and plasma, death occurred twenty-four hours following operation. 
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Autopsy was denied. The pathology department reported severe pyelonephro- 
sis of the left kidney with extensive perinephritis. The spleen showed passive 
hyperemia. 

Case 2. N. J., a 69 year old colored man, was admitted to Jefferson Davis 
Hospital on September 9, 1951, complaining of abdominal fullness and a dull 
aching pain in his left side for about eight months. He had had bronchial asthma 
with exertional dyspnea for 10 years, and gave a positive history of gonorrhea 
and syphilis. For the past 6 weeks there had been loss of appetite, intermittent 
nausea, vomiting, and weight loss of 15 pounds. 

Physical examination revealed a mass roughly 12 by 18 cm. in the left hypo- 
chondrium and loin. It moved with respiration, was firm and slightly tender. 
No other abnormalities were noted. Blood piessure was 120/80. 



Fig. 1. Case 2. Pyelogram 


Hemoglobin was 9.0 gm.; red blood cells, 3.S million; hematocrit, 41 per cent; 
blood urea nitrogen was 7 mg. per cent. 

Kidney, ureter, and bladder showed a density in the left upper quadrant. 
Following injection of the dye there was prompt excretion bilaterally. The right 
kidney and ureter were normal. There was elongation of the superior calyx of 
the left kidney which was displaced downward and rotated so that the pelvis 
and calyces lay almost horizontal. Cystoscopy showed grade I intra-urethral 
enlargement of the prostate with moderate trabeculations of the bladder. Retro¬ 
grade pyelograms revealed essentially the same findings as the excretory uro¬ 
grams (fig. 1). A chest film was negative. 

The patient was given 1000 cc blood preoperatively and on September 26, 
1941, the left kidney was explored through a loin incision. Upon opening Gerota’s 
fascia a large tumor mass was seen arising from the upper pole, measuring 5-6 
inches in diameter. The entire mass and kidney were freed and the pedicle was 
clamped, cut, and tied. Inadvertently the peritoneum was opened during the 




186 


JAMES D. BOZZELL AND NORBOBNE B. POWELL 


dissection of the kidney and there was extensive bleeding from the spleen. The 
splenic pedicle was clamped, cut, and tied and the spleen removed. The peri¬ 
toneum was closed with plain 00 catgut and the loin incision was closed in layers. 

Grossly the specimen appeared to be an upper pole kidney tumor (fig. 2). 
However, it easily separated from the upper pole of the kidney below and the 



Fig. 2. Case 2. A, gross specimen. B, specimen on section 


flattened adrenal above, and did not appear to arise from either organ. The final 
histological diagnosis was retroperitoneal fibrosarcoma (fig. 3). 

The patient had an uneventful postoperative course until the seventh day 
when he began to vomit and shortly thereafter went into shock. He had no pain. 
A bedside chest x-ray was negative. Hemoglobin was 10.5 gm. and hematocrit 
was 44 per cent. An electrocaidiogram showed a sinus tachycaidia of 140 with 
premature ventricular contractions, and suggested auricular enlargement. The 
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patient was given adrenal coitieal extract, 300 cc blood, and was digitalized. 
Ill spite of these supportive measures he expiied within six hours of the onset of 
the unexplained attack. Postmortem examination was denied. 

Case S. G. T., a 50 year old colored woman, was admitted to Jefferson Davis 
Hospital on February 1, 1952. In 1022 she was treated for syphilis. In 1928 
she had a colostomy for strictme of the rectum. It was leconstructed in 1938 
and again in 1949. Six weeks before admission, the colostomy began to close. 
She began to vomit and lost weight. Thice weeks befoie admission she contracted 
the “flu,” with pain in the left lower chest posteriorly, and a productive cough. 

Examination revealed a thin, emaciated colored woman who was acutely ill. 
Blood piessure, 100/70. Tempeiature, 102F. r lhere was Inonchial breathing, 


r 



Fig. 3. Case 2 Photomicrograph 


crepitant rales over the left lower chest posteriory, with dulness and tenderness 
to percussion. The left lower quudiaut colostomy was almost completely closed. 
Pelvic examination revealed uumeious coudylomata on the vulva, but a clean 
cervix. The rectum would not admit the little finger. 

Hemoglobin was 3.9 gm. Red blood cells, 2 million, white blood cells, 10,200 
with a slight left shift in the differential. Urinalysis showed acid urine, specific 
gravity 1.009, trace of albumin, 4 plus white blood cells and 1 plus red blood 
cells per high power field. The blood uiea nitrogen w'as 27 mg, per cent, serum 
chlorides were 100 milliequivalent and the carbon dioxide was 65 volumes pei 
cent. Serological tests were negative. A Frei test was positive. 

The patient was given 1000 cc blood and the colostomy was incised and 
A chest film revealed either consolidation or fluid in the left lower SU>'b 
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choscopy showed nonspecific inflammatory reaction in the left lower lobe bron¬ 
chus. Papanicolaou stain of material aspirated was negative. Excretory urograms 
showed no function of the left and poor function of the right kidney. Cystoscopy 



Pig. 4. Case 3. Pyelogram 



Fig. 5. Case 3. Gross specimen 

revealed a very tight urethral stricture, no residual, and a bladder capacity of 
150 cc. The bladder mucosa was normal except for the edematous and inflamed 
left ureteral orifice from which pus was seen to exude. Catheters were passed 
with ease. The right kidney urine was clear; 40 cc of pus was aspirated from the 
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left kidney. Indigo carmine appeared from the right kidney in four minutes in 
fair concentration but. did not appear from the left in 30 minutes. Right pyelo- 
urcterograms showed very slight dilation of the calyces. The left kidney showed 
grade 3 hydronephrosis and an irregular, fuzzy pelvis (fig. 4). The ureter seemed 
to bo involved in the same process. The bladder urine and left kidney urine 
culture showed Proteus and staphylococcus, while the urine from the right kid¬ 
ney was negative. A preoperative diagnosis of left renal tuberculosis was made 
in spite of numerous smears for acid fast bacilli being negative. After this diagno¬ 
sis 50 ec of cloudy yellow fluid was removed from the left chest. 

The patient was placed on streptomycin, para-aminosalicylic acid and was 
given another 1000 ee of blood. On February 27, 1952, through a left loin inei- 



Fsg. 6. Case 3. Photomicrograph 

sion, extensive perinephritis was encountered and the ureter was never identified 
definitely. The peritoneum was entered but was not closed immediately. The 
upper pole of the kidney was soft, plastered to the diaphragm and was thought 
tobepyonephrotic. This mass of soft tissue was torn into and found to be spleen. 
It was densely adherent to the upper pole of the kidney but was gradually sepa¬ 
rated from it. The kidney was removed in the usual manner. The spleen con¬ 
tinued to bleed so it was removed after its pedicle was clamped, cut, and tied. 
The peritoneum was closed and the wound was sutured in layers. The post¬ 
operative condition was uneventful. The blood urea nitrogen rose to 73 mg. 
per cent on the fourth postoperative day but returned to 40 where it stabilized. 
Tlie patient was dismissed on the fourteenth postoperative day. 

The gross specimen was thought to be tumor or tuberculosis (fig. 5). The 
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histological sections showed severe chronic pyelonephritis with fatty replacement 
of almost the entire parenchyma, compatible with a diagnosis of renal lipomato¬ 
sis (fig. 6). 

DISCUSSION 

In the past four years at the Jeffeison Davis Hospital, the city-county insti¬ 
tution, in Houston, Texas splenectomy has been performed along with left 
nephrectomy in 3 cases. During the same 4-year period 63 operations (table 1) 
weie performed on the left kidney, of which 28 weie nephiectomies. Statistically 
4.7 per cent of left renal operations weie complicated by splenic trauma and re¬ 
quired splenectomy. However, such figures suiely demonstrate the fallacy of 
statistics, for one of us (N.B.P.) in 14 years of urological lesidency and private 
practice has operated on only one such case (case 1). 

The 3 cases reported were all difficult nephrectomies. Two were complicated 
by severe perinephritis, while the other was a large tumor. Two of the three 


Table 1. Summanj of left renal operations, 48 months period 


TYPE OF OPERATION 

NUMBER OF CASES 

Nephrectomy 

28 

Nephi ostomy 

15 

Nephrolithotomy 

6 

Pyelostomy 

4 

Perinephric abscess 

3 

Pyelotomy 

2 

Nephropexy 

2 

Pyelostomy 

i 

Pyeloplasty 

i 

Stab wound 

i 

63 


patients died, one within 24 hours, the other on the seventh postoperative day, 
a mortality of 66% per cent. However, splenectomy was not a contributory 
factor in these deaths. All opeiations were done by senior residents who were 
relatively inexperienced surgeons at the time. Desjaques et al. 3 leported over a 
50 per cent mortality rate for combined nephiectomy and splenectomy in 46 
cases of combined injury. 

A contributing factor necessitating splenectomy was the severe perinephritic 
inflammation. In case 3 the spleen was tightly adheient not only to the left kid¬ 
ney but also to the tail of the pancreas. The close relationship of the spleen, 
stomach, and panel eas to the left kidney shows that these organs occasionally 
are involved in the perinephritic inflammatory process. 

The question arises: Should a lacerated spleen be sutured or removed? Thoiek 0 
says that “while tamponade and suture still have their champions, splenectomy 
is coming constantly to the fore as the method of choice in the treatment of 
rupture of the spleen.” Christopher 10 in his Textbook of Surgery does not mention 
suture for injury to the spleen, and other surgical authors say that only in the 
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smallest of lacerations is repan justifiable Sutuimg is time consuming and not 
ah\ ays successful, w hereas splenectomy is lelatively simple 

SUYIYIYRY AMD CONCLUSIONS 

The occurrence of surgical mjuiy to the spleen duung left renal suigeiy is 
discussed The anatomical relationships of the spleen and left kidney aie review ed 
and the suigical appioach to tile spleen is described Three cases are presented 
in which splenectomy was done with nephrectomy foi nontiaumatic lesions of 
the left kidney In this senes, splenectomy was not necessaiy m the plastic 01 
exploratory left renal operations, although conceivably splenic mjuiy can occur 
dunng any type of left kidney surgery The possibility of mjuiy to the spleen 
during difficult left renal surgeiy is very leal and splenectomy is recommended 
when this unfortunate accident occurs 
215 First National Bldg , El Paso, Texas (/ D B) 

SOI Hermann Professional Bldg , Houston 25, Texas ( N.B.P,) 
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“LIGHT” PONTOCAINE FOR SPINAL ANESTHESIA IN RENAL 
SURGERY: A STUDY OF 175 PATIENTS 

LEROY WILLIAM LEE and EDWIN DAVIS, JR. 

From the Departments of Urological Surgery of the Hospital of the University of Nebraska 
College of Medicine and the Clarkson Memorial Hospital, Omaha, Neb. 

“Light” pontocaine is a solution for spinal anesthesia which allows for pro¬ 
found sustained anesthetic action free of untoward side reactions. By dissolving 
pontocaine crystals in triple distilled water (ampoules)* an agent for intrathecal 
administration, lighter than spinal fluid, is obtained. In the terminology of the 
anesthesiologist this is a “hypobaric solution.” The idea of hypobaric agents for 
spinal anesthesia is not new. According to Lund and Cameron, 1 Pitkin in 1927 
first introduced such a solution in “spinoeaine.” This drug, however, never en¬ 
joyed popularity. 

The extent of spread of anesthetic solution in the subarachnoid space is de¬ 
termined for the most part by force of the injection (barbotage) and convection 
by gravity. It is difficult to control the former, but the latter may be controlled 
accurately by the relative specific gravity of the anesthetizing agent as compared 
to the specific gravity of the spinal fluid, hence the term hypobaric meaning 
lighter than spinal fluid. 

The use of “heavy” pontocaine (hyperbaric) solution to produce low spinal 
anesthesia for various surgical procedures has proved to be popular in the United 
States. Its value in transurethral surgery was recently emphasized by Lee. 2 
The value of light pontocaine (hypobaric) for controlled anesthesia is not well 
known at this time in the United States. Perhaps this is due to the recency of 
its introduction. From Canada comes a report by Lund and Cameron 1 who 
describe their results with hypobaric pontocaine in 175 general surgical patients 
and later supplement with a report of 1640 cases. 3 It is their conclusion that the 
drug can be used to advantage in all cases suitable for spinal anesthesia which 
require under 2 to 2^ hours of operating time. However, they had to supple¬ 
ment 22 per cent of their patients with intravenous Pentothal sodium by reason 
of prolonged operating time. 


METHOD 

In order to avoid supplemental anesthesia by any route except spinal it was 
felt that the continouus spinal technique of Lemmon could be modified to fit the 
requirements of renal surgery using hypobaric pontocaine. For details concern- 

Read at annual meeting, South Central Section, American Urological Association, Hot 
Springs, Ark., September 29, 1952. 

* W'inthrop-Stearns, Inc., N. Y., supplied 20 cc ampoules containing 0.1 per cent hypo¬ 
baric pontocaine for this study. . . 

1 Lund, P. C., and Cameron, J. D.: Hypobaric pontocaine: A new techmcque in spinal 

anesthesia. Anesthesiology. 6: 565-573, 1945. ... L , , 

2 Lee L. W.: “Heavy” pontocaine for low spinal anesthesia in transurethral sugery. 

J. Urol’64: 750-751, 1950. , . . . , xl _ . , c)n „ 

3 Lund, P. C. and Rumball, A. C.: Hypobaric pontocaine spinal anesthesia, lb4U con¬ 
secutive cases. Anesthesiology. 8: 181-191, 1947. 
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ing continuous spinal anesthesia the papeis of Lemmon 1 and Lemmon and 
Paschal 5 may be consulted. All that arc needed to adapt the continuous spinal 
technique to the use of hypobarie pontocaine in icnal surgery are a 20 ce Luer-lok 
syringe; a connecting unit consisting of stopcock, rubber tubing, and adapter; 
and a malleable steel spinal needle.* With these basic pieces of equipment the 
anesthesia technique herein described may be followed. (See figure 1.) 

technique 

Befoie coming to the operating room all patients for spinal anesthesia receive 
a barbiturate (such as Nembutal) and morphine. With the patient in the lateral 
position and mild Trendelenburg, skin anesthesia is obtained locally with 2 cc 



Table 1. “ Light*' pontocaine in renal surgery, 

175 patients 

i 

OPERATION 

NUMBER Of PATIENTS 

Nephrectomy ... 1 

115 

Pclviolithotomy 

24 

Ureterolithotomy (high) . 

16 

Pelvioplasty and nephropexy 

11 

Nephrol} sis and nephropexy 

3 

Ureterostomy 

1 

Exploration for adrenal tumor 

1 

Nephro-uretei ectomy 

3 

Hcmincphrectomy 

1 

Postoperative mortality 

None 


°f 1 per cent Novocain solution to which has been added 0.5 cc of 1 per cent 
Neosynephrin. This is placed at the level of the third or fourth lumbar inter¬ 
space. The No. 19 malleable steel continuous spinal needle is introduced intra- 
thecally. The anesthetizing agent is prepared by dissolving 20 mg. of pontocaine 
crystals in 20 cc of triple distilled water. Twelve cubic centimeters of this 0.1 
per cent hypobarie pontocaine (12 mg. of pontocaine) are injected into the intra¬ 
thecal space through the Lemmon continuous spinal connecting unit- (See figure 
jfj'yk em mon, IV. T.. A method for continuous spinal anesthesia. Ann Surg , 3: 14-144, 

‘Lemmon, W. T. and Paschal, G. W.i Continuous—serial, fiactionai, controllable, 
7 !* —spinal anesthesia. With observations on 1000 cases Surg. Gynec <& Obst., 

<4:^948-956, 1942. 

‘ Special needle. F 462LNR. 
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1.) Immediately after injection of the agent the patient is placed in lumbar kid¬ 
ney position with full break of table and elevation of rib elevator. Intravenous 
fluids (saline or 5 per cent glucose in water) are started in every case as a pro¬ 
phylaxis against fall in blood pressure. From the time of initial injection it usually 
takes 2 to 10 minutes for surgical anesthesia to develop. Anesthesia may be 
supplemented if necessary by injection of additional hypobaric pontocaine in 
increments of two or more cubic centimeters. 

RESULTS 

The method has been used in the past 3 years in a series of 175 patients with¬ 
out an anesthetic failure and without untoward side effects. By routinely starting 
intravenous fluids immediately after administering the anesthetic agent it was 
possible to control the blood pressure satisfactorily in every case. There were 
many patients with hypertension in this series. 

Table 1 summarizes information as to operative procedure and number of 
each done with this anesthetic technique. 

The usual operating time for these procedures ranged from 20 to 60 minutes 
although in a few instances surgery continued for 90 minutes. Initial dosage in 
each instance being 12 cc of hypobaric pontocaine (12 mg.), approximately 50 
per cent of the patients needed supplemental injections of agent amounting 
from 2 to 8 cc to provide satisfactory surgical anesthesia. It is noteworthy that 
the profound anesthesia and relaxation of tissue provided by this anesthetic 
facilitated greatly the mechanics of surgical instrumentation. 

CONCLUSIONS 

A method of spinal anesthesia with “light” pontocaine is described which is 
admirably suited for renal surgery, in the lateral (lumbar) position, by reason 
of profound anesthesia of certain long duration without untoward side effects. 

It is noteworthy that many of the patients reported in this study had hyper¬ 
tension. It may be that many serious drops in blood pressure were averted by 
reason of the routine use of intravenous fluids in conjunction with this anesthesia 
technique. 

I486 Medical Arts Bldg., Omaha 2, Neb. 
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RETROCAVAL (CIUCUMCAVAL) URETER ASSOCIATED WITH 
SOLITARY KIDNEY 

VICTOR C L VUG II LIN 

From the Department of Urology, Huron Road Hospital, Clcrcland 12, Ohio 

The peculiar position which the uretet assumes ni this condition gives ongm 
to a vanety of terms to describe it, viz , retrocaval uietei, postcaval uieter, 
circumcaval uretei, deflected ureter and pre uretenc vena cava Moie properly, 
the deformity is classified as an abnormality of the vascular system, a pomt 
which is substantiated by eijibiyological study The uieter, instead of passmg 
lateral to the vena cava, passes behind it, paitially encncles it foi a short dis¬ 
tance, and then pursues its normal course ventral to the \ena cava, downwaid 
into the bony pelv is and thence to the bladdei 
In 1893, Hochstetter first described tetiocaval uretei Mullen and Engel 
state that 55 cases have been lepoited Twenty one weie discovered in dis¬ 
secting loom cadavers or at autopsies, tlnrty-foui at surgeiy, and one was 
diagnosed by \ ray but not opeiated upon These authois add one of their own 
The vast majority of cases have occuued in males, a compaiative few have 
been leported m females In eveiy instance except one, the acaidiac monstei 
of Gladstone, the lesion has oecuired on the light side In Gladstone’s case, 
the lesion was bilateral In no case reported to date has the lesion been found 
associated with a solitary kidney The case we are lepoiting suggests this type 
of deformity and brings the total number of lepoited cases to fifty seven There 
are a number of unreported cases 

The appai ent rarity of this condition must be based upon unfamilianty with 
its existence The pyelograpluc course of the ureter is so typical that once seen, 
it is not easily foigotten 

eubhyologx 

Simply stated, the embryological explanation of this condition lies m the 
development of the venous system, puncipally the vena cava, rathei than the 
abnormal development of the uretei 

In the normal embryo, the peimanent kidneys, having foimed in the pelvis, 
ascend cramalwaid Aftei passing the bifurcation of the aorta, they encounter 
on eithei side the tiunk of the postcardinal veins The kidneys pass medial to 
these veins and then shift laterally behind them so that the uietei vntually 
becomes wound around the posterior cardinal veins Because of the rich anasto 
mosis of veins in the area, the kidney and uretei pass thiough thiee complex 
venous rings during their ascent Normally, ceitain of these veins function only 
temporarily, then disappear Others peisist to adult life 
I bus, m man, if the ureter lies m front or lateral to the vena cava, it is the 
supracaidinal vein which has persisted, wheieas, if the uretei lies behind the 
inferior vena cava, the postenor cardinal vein has persisted Should both the 
Accepted for publication February 3, 1953 
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supracardinal vein and posterior cardinal vein persist, the cava will be double 
and the ureter will pass between the two divisions. Therefore, failure of atrophy 
of the posterior cardinal system of veins is the accepted embryological explana¬ 
tion of this anomaly. 

CLINICAL FEATURES 

Unfortunately, there are no symptoms pathognomonic of postcaval ureter. 
Usually the symptoms are those of obstruction, sometimes complicated by the 
symptoms of infection or stone. All of the surgical cases have had hydronephrosis. 
This was the reason for operation. Life is not incompatible with this condition. 
It is probable that, if sufficient time elapses, hydronephrosis from ureteral com¬ 
pression would occur in every instance. The mechanism may be compression 
alone or by kinking or stricture, due to the anomalous course which the ureter 



Fig. 1 


assumes. Symptomatology has varied from no symptoms at all to severe renal 
colic with sharp pain radiating along the ureter. Frequency following each 
attack may occur. Nocturia is often seen. Hematuria, gross or microscopic, has 
been a fairly constant feature. Pyuria has been frequent with secondary infec¬ 
tion or stone. Age is a factor. It has not been reported clinically below the age 
of twelve, principally because the time element for the development of hydro¬ 
nephrosis is important. Hydronephrosis is the rule, therefore, in older patients. 

Frequency may intensify the symptoms and hasten the obstructive patho¬ 
logical process. This happened in our case. 

Hypertension reported has apparently been a coincidental finding, associated 
with other pathological change, such as nephrolithiasis, etc. Hematuria and loin 
pain in the cases reported have existed for variable periods of a few weeks to 
seven years. 
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DIAGNOSIS 

Postcaval ureter should be considered a possibility in all cases of right hydro¬ 
nephrosis. Its x-ray features are so distinctive as to be almost pathognomonic; 
therefore, much diagnostic reliance must be placed upon x-ray studies for the 
proper preoperative diagnosis and subsequent corrective surgery. Surgeons 
employing the lumbar renal incision may not observe the entire course of the 
ureter and may miss the obstructive factor at the vena cava. 

The distinctive roentgenographic features are as follows: Anterior uretero¬ 
pyelography reveals hydronephrosis with a very long proximal segment of the 
ureter involved (fig. 1, A). The ureter is dislocated medially to or beyond the 
midline, beginning with the third, fourth, or fifth lumbar vertebrae. The re¬ 
sultant redundancy from obstruction and hydronephrosis produces a charac¬ 
teristic hook and a distinct sickle-shape or S-curve is imparted to the ureter. 
After the ureter has passed around the cava, it comes downward into the pelvis 
with a normal course and caliber. Its medial portion is not dilated. In oblique 
and lateral views (fig. 1, B) the retrocava! ureter hugs the spinal column instead 
of falling away from it. It becomes anterior to the vertebral bodies at about 
the third lumbar vertebra. This third dimension view is an added measure in 
the diagnosis and almost pathognomonic in a high percentage of cases. 

SURGERY 

Surgical therapy has consisted of nephrectomy in far advanced cases and at¬ 
tempts at renal conservation in the cases with a partially damaged kidney. In 
order to avoid postoperative stenosis of a re-anastomosed ureter, better surgical 
results have followed the division of the hydronephrotic segment above the 
ureteropelvie outlet, carefully withdrawing the detached segment from behind 
the vena cava, and re-anastomosing the pelvis. Thus, the ureter is brought 
anterior to the vena cava. Division of the pelvis at a point above the insertion 
of the ureter provides a tube of greater diameter, thus lessening the possibility 
of postoperative stricture. Obviously, in some instances, the surgeon may be 
forced to resect a constricted portion of the ureter. 

Ten instances of successful surgical repair have been reported. Certain dangers 
and difficulties and to be considered in the repair. Removal of adhesions at 
the uretero-vena caval attachment may strip the local ureteral blood supply 
and interfere with proper healing of the anastomosis. The vena cava may be 
torn where adhesions to it and the ureter are dense. This was formerly con¬ 
sidered a serious complication. Now, elective vena caval interruption is not an 
unusual procedure. 

CASE REPORT 

Mrs. L. B., aged 36, white, case No. 51-S517, was admitted to the obstetrical 
depaitment of Huron Road Hospital in East Cleveland, Ohio, by Dr. Samuel 
Vinci and Dr. Jess J. Woodworth, on October 11, 1951. Chief complaint: “Pain 
in right flank, 18 hours duration, and no urine in bladder since onset of the 
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pain.” The patient was 7 months into her fifth pregnancy, which had been 
uneventful except for ankle edema. Approximately 18 hours before admission, 
the patient had a sudden onset of severe pain in the right flank and loin asso¬ 
ciated with nausea. The pain tended to remain steady and occasionally radiated 
to the genitalia. No urine had passed since the onset of the pain. 

Blood pressure, 120/80. Temperature, 36.2. Pulse, 96. The patient was appre¬ 
hensive and abnormal findings were limited to the abdomen which was enlarged, 
consistent with a seven-month pregnancy. There was marked tenderness to 
punch percussion over the right costovertebral angle with questionable muscle 
guarding below the right costal margin. 

Laboratory findings: The blood chemistry was as follows: Nonprotein nitro¬ 
gen 47.5 mg/100 cc. Uric acid 5.6 mg/100 cc. Blood urea nitrogen 26.0 mg/100 
cc. Hemoglobin 68.4 per cent; red blood cells 3,710,000; white blood cells 15,950; 
neutrophils 88; eosinophils 1; lymphocytes 6; monocytes 5. Slight hypochromia; 
slight anisocytosis; and slight left shift. 

On the obstetrical service, after finding no urine at two catheterizations, the 
patient was given sedation, antispasmotics and intravenous fluids. The uro¬ 
logical service was called the night of admission. The patient was cystoscoped, 
retrograde pyelograms made, massive pyelectasis discovered, the course of the 
ureter delineated, and a diagnosis of retroeaval ureter made. A very careful 
search failed to reveal a left ureteral orifice. A No. 6 olive-tip catheter was left 
in the right renal pelvis for decompression. The bladder was left empty. One 
hour after the procedure, the patient voided profusely from drainage around the 
catheter. The following morning the ureteral catheter was removed. The patient 
continued to void. 

By the fourth hospital day, the blood chemistry was normal. The urine was 
still low in specific gravity with red and white blood cells and the sedimentation 
rate was 74 mm., dropping later to 58 mm. Excretory urograms failed to show 
any evidence of the presence of a left kidney. They continued to show the per¬ 
sistent pyelectasis on the right side. The patient was discharged on the eighth 
hospital day in good condition, voiding very well. She had received antibiotic 
supportive therapy. The fetal heart rate remained normal throughout the hos¬ 
pital stay. 

Two months later, on December 6, 1951, the patient was re-admitted and 
delivered of a normal infant. The delivery was uneventful. On the eighth day 
postpartum, the cystoscopy was repeated under local anesthesia. The mucosa 
of the bladder was normal except in the region of the right ureteral orifice where 
it appeared moderately inflamed and slightly edematous. The orifice was patent. 
Using a Woodruff engaging tip catheter and 40 per cent skiodan, by gravity 
only, a pyelo-ureterogram was made which showed some slight reduction in the 
degree of pyelectasis, (fig. 1, A). A No. 4 olive-tip catheter was passed to the 
renal pelvis and a lateral pyelogram made (fig. 1, B). 

Again, a careful search for the left ureter failed to disclose it. Oxygen 1000 cc 
was introduced retroperitoneally and a series of x-rays made. A third set of ex¬ 
cretory urograms rvere taken. No evidence of a. left kidney was present on any 
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of those films The patient lud no symptoms Five children and a husband de¬ 
pended on hei She declined siugical coiroLtion of the deformity We are wait¬ 
ing patiently Furthei developments will undoubtedly change hei mmd 

suuu uii 

A case of circumcaval, postcaval, or ietroca\al uieter has been lepoited piob- 
ably the fifty-seventh Possibly it is the fiist icpoited associated with a solitaiy 
light kidney No kidney could be demonstrated on the left side by non opera 
five means 

Retrocaval uretei should alwajs be considoied m cases of light liydionephro- 
sis, especially wheie the pioumal uieteial segment is long and dilated and the 
course of the uietei extends to the mtdline 01 beyond 
The S-shape deformity m the pioumal uieter is ehaiaiteristic 
The symptomatology is that of the obstructive lesion which develops com¬ 
plicated or not by infection or stone 

Pregnancy hastens the development of the obstructive changes and, theie 
foie, the symptoms likewise 

Surgical proceduie of choice, when suigeiy is peifoimed, is division of the 
hydroneplirotic segment above the uretciopelvie junction, removal of the ureter 
fiom behind the vena cava and rc-anastomosis 

t83l Forest Hills Blul, East Clmeland 12, Ohio 

RCTERCNCLS 

Glidstoml, It J Ac iso in which the right uieter pissed behind the infoiior vena cava 
w ith a short note upon a case tit w inch the left renal vein passed behind the abdomm il 
aorta, and the bemng of these ibnormnhties on the development of the abdominal 
.. veins Amt and Phjsiol , 45 225-231 1911 

Muu.sn, W H amd Engll, \V .1 J Radiol , 69 52S-537, 1952 A complete bibliography 
covering the published literature to d ite is included in this paper This material has 
been separate!} levicwcd by us There appetrs to be no reason to duplicate its listing 
here Grateful appreciation is herebj expressed to these authors for the oppoitunity 
to review their paper previous to its publication 
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URETEROVAGINAL FISTULA 
REXFORD G. CARTER 

Injuries to the ureter as a result of pelvic surgery are not uncommon. These un¬ 
fortunate accidents happen to the experienced surgeon and gynecologist as well 
as to the novice. There is not much difference of opinion as to the cause of the 
accident, but there is considerable difference of opinion among surgeons, gyne¬ 
cologists, and urologists as to the best course to pursue once urinary leakage has 
occurred following such pelvic surgery. 

Most gynecologists and surgeons, including those who have written texts on 
the subject, feel that a course of watchful waiting is justified. They believe that 
a large percentage of these cases, approximately 50 per cent, will heal spontane¬ 
ously -within a period of time. The fallacy of this reasoning will be shown later. 
On the other hand, the urologists feel that the problem is a challenge to the pres¬ 
ervation of renal tissue and that every effort should be made to save the dam¬ 
aged kidney and ureter if possible. However, this opinion is not universally held 
by urologists and some writers of recent textbooks have taken the position that 
one-half or more will heal spontaneously and that nothing is lost by watchful 
waiting. 

An examination of the basic facts involved, including the altered anatomy 
and physiology of the damaged tissues, cannot fail to support the theory that 
prompt intervention is necessary and desirable if the best interests of the patient 
are to be served. Anyone who has investigated these patients following the 
initial injury, whether it is a few days or several weeks later, is impressed by the 
fact that a normal kidney and ureter do not exist in the presence of a uretero- 
vaginal fistula. The injury produces some degree of obstruction. As time goes 
on, the obstructive factor increases and infection appears. As a result of these 
events, the kidney is damaged and the damage becomes progressive. If a policy 
of watchful waiting is pursued for a period of two to three months, as advocated 
by many authors, the kidney will cease to function and the fistula will stop 
draining. This, no doubt, is the mechanism of the so-called spontaneous cures. 
It is true that the patient is cured in that she no longer leaks urine through the 
vagina. However, in most cases she does not realize and is not informed that 
she has only one kidney left. 

This injury is due almost exclusively to some form of hysterectomy. A few 
cases occur as a result of difficult forceps delivery. The most frequent cause is 
abdominal hysterectomy followed closely by vaginal hysterectomy. During a 
ten-year period from 1940 to 1950, 35 cases were encountered in the Mayo Clinic. 
The over-all incidence from collected series in the literature is about four-tenths 
of one per cent of all hysterectomies. Newell and others reporting on a 15-year 
period at Barnes Hospital showed an incidence of 1 case in 188 hysterectomies. 
Moore reports a much higher incidence of injury, stating that ureteral ligation 
occurs in from one to three per cent of all operations on the female genital organs. 

Read at annual meeting, South Central Section, American Urological Association, Hot 
Springs, Ark., September 29, 1952. 
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fihrn,H JU1 h ° Ce T m0it f ? queutly dur,ng the lemo ' al of large intraligamentous 
fibroids where the normal eouise of the uietei is eonsideiably distoited 

The second highest incidence is seen following vaginal hysteiectomy, and 
thudly, the radical type of hysteiectomy or Wertheim pioteduie is the cause 
of some accidents However, ,n the latter case, the su.geon ,s usually on the 
lookout foi the uretei and is more conscious of Us piesence and possible mjuiy 
The mjuiy may he caused by tempoiaiy clamping of the uieter but moie often 
by catching the terminal poition of the ureter ,» a suture The damage usually 
occurs to the teimmal 5 toS cm of the mete, In some cases the surgeon is avvnie 
that the ureter has been cut and this is the ideal time to attempt a lepan An 
end to end anastomosis over a uieteial cathetei or s>nthetic tubing is successful 

in a ng percentage of the cases and is a simple proceduie which can be easily 
and quickly clone 

Some suigeons bale confessed to tying the uietei uid dropping it back into 
the abdomen in such cases This is mentioned only to be condemned, as m most 
ases the condition of the kidney on the othei side is not known The English 
surgeon Bland-Sutton, emphasized the impoitance of dealing with the cut 
ureter at the time He pomted out that “kidney tissue is very precious Many 
persons get on veiy well in the woild with v ery little biains and some with none 
an, but no one can live without a ceitam amount of kidney ” If the ureter is 
e an lopped back, probably nothing will happen piovidmg the opposite 
ney is noimal and the affected kidney is not infected However, should some 
ec ion e present in the obstructed kidney, a stoimy postoperative course 
normariTd * uany event > this 13 a needless sacrifice of what is usually a peifectly 

There has been considerable contioversy ovei the advisability of using uieteial 
le ers pieoperativcly Many suigeons and gynecologists feel that it is un- 
cessary and some have stated in print that then use is unjustified However, 
on S t" en any 111 a difficult hysteiectomy is worthwhile, and pre- 

lv< | Ulc teral catheteiization is a harmless procedure which may be of leal 
nel P to the suigeon 

^h^ le s y m Pt°ms of ureteial mjuiy usually appeal during the peuod of from 
the 06 t° da ^ S ^°^°' VI11 8 opeiation If both ureters are completely occluded, 
obt 'l 61 '*" Wld ^ aSS n ° unne a t a d following the operation and none will be 
Wne u P° n cathetenzation This, of eouise, is an urgent emergency and 
treat'd 8 lmmedlate treatment In the past, many of these cases have been 
and h h ( ^ 1 ® a * ;ion procedure is attended by a very high moi tahty rate 
is to cT CeU re ^ 01 ^ e< ^ he as high as 40 to 50 per cent A much safer piocedure 
tilin' ° a Unda ^ era ^ ne Phiostomy or even a bilateral nephrostomy if the situa- 
m * S ^ raVe P roce dure will establish good renal diamage with an improve- 
a dia ln 1Cna ^ ffi 110 *- 1011 After the patient’s condition has improved sufficiently, 
The 3 ^ 1 - 10 ^ 10 SUrvey can ma de However, in most cases the mjuiy is unilateral 
is 6 C1 W ei ^ er cau ght in a clamp oi in a suture and a period of a few days 
gins ^ SSary before necrosis and sloughing occur Once the leakage of urme be- 
this” 1 ^ 1M ^ S its way to the outside by the easiest means In most cases 

IS lrou gh the suture line m the vault of the vagina These patients will 
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void normally and at the same time leak constantly from the vagina. If a bladder 
injury is also present, the patient may not void at all with all of the urine lea kin g 
through the vagina. One may readily conclude that a vesicovaginal fistula is 
present and this is indeed the case. However, in these cases the ureteral injury 
with fistula formation may also be present. There are a few cases where both 
ureters are injured. In such cases some of the urine from one ureter may pass 
into the bladder and be voided normally while another portion of it leaks through 
the vagina. The other side may be more severely injured with most of the urine 
going into the vagina. Such situations only add to the difficulty in arriving at the 
correct diagnosis. 

The diagnosis can be made after careful and complete urological investiga¬ 
tion. The first procedure and often the most valuable one is the intravenous 
urogram. If only one ureter is injured, the normal kidney and ureter will be well 
demonstrated by this procedure. The injured side may show some delay in 
concentration of the dye and may show some dilatation of the ureter and renal 
pelvis. Where the damage is severe or has existed for a considerable period of 
time, the injured kidney may not show any function whatever. Cystoscopy should 
then be done and a careful search made for a bladder injury'. Small vesicovaginal 
fistulas may not be readily apparent on examination and the bladder should be 
filled with a colored dye and a sponge placed in the vagina. If none of the color 
appears in the vaginal urine after a period of several minutes, it can be safely 
assumed that no bladder injury is present. The injured side will usually show 
obstruction to the passage of a ureteral catheter. In some cases, after consider¬ 
able manipulation, a catheter may be passed beyond the injury and up to the 
renal pelvis, or in rare instances into the vagina. However, in a majority of 
cases the ureter is obstructed from 3 to 5 cm. above the ureteral orifice and no 
urine can be obtained from this side. Dye injected through the catheter very 
rarely will succeed in visualizing the upper ureter and kidney. In a few instances 
the dye can be seen passing through the fistula into the vagina. Intravenous 
dye can then be given to estimate the function of both kidneys. Usually the good 
kidney will excrete the dye promptly and in good concentration. If the injured 
side is excreting any dye at all, it will not be seen in the bladder. However, a 
sponge placed in the vagina and left for awhile will usually show the presence 
of some colored urine. In a small percentage of cases, it is possible to introduce 
a ureteral catheter through the vaginal fistula up the ureter to the kidney. 
If one is fortunate enough to accomplish this, a retrograde pyelogram can be 
obtained and a much better estimate of the function on the damaged side ob¬ 
tained. 

Once the diagnosis is made, one is confronted with the problem of adequate 
treatment and the time element becomes very important. If it is felt that the 
damaged kidney is beyond salvage or if the injury is too high to permit any of 
the usual methods of repair, nephrectomy is indicated. In such cases immediate 
operation is not mandatory. The vaginal drainage can be permitted to continue 
for an indefinite period and may stop spontaneously as renal function ceases. 
If, on the other hand, the decision is made to salvage the kidney, early operation 
is necessary. 
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If the injury is withm the loner 10 cm of the uietei, some type of lepan can 
usually be accomplished If it is above that point, the proximal ureter is usually 
too short to le-implant into the bladdei by any of the usual methods The only 
alternative is to transplant the nijuied uretei to the opposite uretei 01 to the 
large bowel These proceduies are rarely indicated if the opposite kidney is 
noimal Deligation of the ureter m these cases is rarely successful because con¬ 
siderable damage has alieady been done to the ureteral wall and drainage fol¬ 
lowing deligation is usually not adequate Mooie has reported more success with 
deligation However, his procedure differs from most in that the uiologist mamp 
ulates the catheteis tlnough a cystoscope while the suigeon is exploring the 
abdomen to ascertain the point of obstruction and it is done eatly In some cases 
where the lnjuiy is slight, one may be fortunate enough to pass a catheter through 
the obstruction up to the renal pelvis In such cases the cathetei should be left 
in place for a week or more and some of these fistulas will close This method 
should be given a fair trial if it is possible to pass a catheter fiom the bladdei to 
the kidney on the affected side 

Theie are seveial methods of repaumg this condition and all consist of some 
type of tiansplant of the proximal end of the meter into the bladder The ap¬ 
proach should be retroperitoneal rathei than through the peritoneal cavity 
This can usually be done without much difficulty and at the same time avoid 
the scarring and adhesions present at the site of the previous opeiation In 
most eases the distal portion of the uretei between the bladder and the fistula 
will be found to be embedded in dense scar and incapable of mobilization and 
further use However, there are exceptions and in some cases the distal segments 
of the ureter may be used foi anastomosis The proximal portion of the ureter 
should be dissected as far downward as possible to its entrance into the fistula 
It can be severed at that point and re-implanted into the bladder where the 
point of contact is the easiest and w ith the least tension 

It is generally felt that the lower the uieter is implanted into the bladdei, 
the bettei the results will be The pioceduie which should pioduce the best 
functional result was described by Patton m 1939 He xecommended dilating 
the intramural portion of the uretei and pulling the cut end of the seveied uretei 
through this portion, the cut end then being sutured to the inner xvall of the 
bladder This method preserves the normal course of the uretei through the 
bladder wall and also preserves the sphincter at the termmal end of the ureter 
if such sphincter actually exists Counsellei and others have stated that re¬ 
implantation of the ureter into the dome of the bladdei usually results m failuie 
due to the fact that the ureter stands open and that regurgitation occurs It 
lias been moie recently shown that the incompetent ureter is not due to lack of 
a sphinctei at the uieteral opening, inasmuch as many gaping ureteial onfices 
are seen wherein no regurgitation occurs If the muscle wall of the ureter is 
competent and normal peristaltic movements occur, regurgitation w ill not occur 
whether the ureteral meatus is open or closed Many good results have been 
repoited fiom implanting the ureter into tile dome oi upper portion of the blad¬ 
der 
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Four of these cases came to my attention within a period of 1 year. In two of 
the eases, nephrectomy was selected because of reasons which will be given in 
the case reports. In the other 2 cases, repair of the injured ureter was accom¬ 
plished. 

CASE REPORTS 

Case 1. A 46 year old white woman had a hysterectomy for a large intraliga¬ 
mentous fibroid. Four days following the operation, she began to pass fluid 
from the vagina. During the next 2 weeks she continued to pass fluid and had a 
few ill-defined pains in the left flank and left lower quadrant. She was dis miss ed 
from the hospital but continued to pass urine constantly until seen 8 weeks fol¬ 
lowing the original operation. At that time, an excretory urogram showed nor¬ 
mal function of the right kidney and no dilatation of the ureter. No dye was 
excreted by the left kidney. On cystoscopic examination no defect could be 
demonstrated in the bladder. A catheter was passed to the right kidney without 
difficulty. On the left side, the catheter passed for a distance of 8 cm. and could 
not be passed beyond that point. No urine was obtained from the catheter and 
no dye could be injected upward into the kidney. None was seen passing into 
the vagina. A retrograde pyelogram showed a normal right kidney and blockage 
of the catheter on the left side. Due to the apparent lack of function of the left 
kidney, it was decided to do a nephrectomy on this patient. Accordingly, the 
left kidney was removed and showed an advanced degree of pyelonephritis with 
considerable dilatation of the renal pelvis and calyces. 

Case 2. A 41 year old white woman was operated upon for carcinoma of the 
left ovary. A very extensive procedure was carried out and it was the feeling of 
the surgeon at the time that possibly some malignant tissue was left. Ten days 
following the operation, she began to pass urine from the vagina. She had inter¬ 
mittent pain in the left flank and left lower quadrant. She was seen 6 weeks fol¬ 
lowing this procedure at which time she was undergoing extensive x-ray thex-apy. 
An excretory urogram showed good function on the right side, no function on 
the left. Following this procedure, cystoscopy was done. No defect in the bladder 
was demonstrated. There was ixo leakage of fluid into the vagina. A catheter was 
passed to the right kidney without difficulty. On the left side, the catheter passed 
for a distance of 5 cm. but was blocked at that poixxt. Retrograde pyelogram 
showed the right kidney to be normal. On the left side, dye could not be injected 
into the kidney but passed through the lower portion of the ureter into the 
vagina. Figure 1 shows this very clearly. Indigo carmine was given intravenously 
and appeared promptly on the right side. No dye appeared from the left ureter 
and a sponge was left in the vagina for a period of 30 minutes and showed no 
coloration whatever. Apparently the left kidney had no demonstrable function. 
Due to this apparent lack of function as well as the unfavorable prognosis, it 
was decided that nephrectomy would be the best procedure. Accordingly, that 
operation was done. When the kidney was removed, it was found to have an 
advanced degree of hydronephrosis and pyelonephi-itis. 

Case 8. A 26 year old white woman had a hysterectomy and right oophorec¬ 
tomy for relief of a degeneratiirg fibroid. Following operation she had pain in 
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the left flank for a few days and 3 weeks after operation began to pass urine 
from the vagina although voiding normally at the time. An excretory urogram 
showed good function on the right side. Fair function was demonstrated on the 
left side and there was a moderate degree of hydronephrosis. The left ureter 
was not visualized. On cystoscopic examination, the catheter was passed to the 
right kidney without difficulty. On the left, the catheter was blocked 2 cm. from 
the ureteral orifice. There was no evidence of vesicovaginal fistula (fig. 2, A). 



Fig. 1. Case 2. Normal right retrograde pyelogram. Extravasation of dye in lower 
portion of left ureter. 



Fig. 2. Case 3. A, right retrograde pyelogram. Catheter blocked in loner left ureter. 
B t left retrograde pyelogram 6 weeks after repair. 

Since the injury on the left side appeared to be quite low and there was still a 
fair degree of function left in the kidney, repair was elected. At operation, the 
left ureter was found to be moderately dilated and ended in an inflammatory 
mass just above the bladder. The distal portion of the ureter could not be lo¬ 
cated. The proximal portion of the ureter was divided where it entered the fistula 
and re-implanted into the upper posterior wall of the bladder without tension. 
Figure 2 B is a retrograde pyelogram made 6 weeks following operation and 
shows a normal left kidney. The patient was seen 1 year later. 

Excretory films made at intervals of 5, 15, and 45 minutes demonstrated a 
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normal kidney with good function on the left side, no ureteral dilatation, and a 
normal bladder outline with complete emptying of the kidneys. 

Case 4 • A 48 year old white woman was operated upon for multiple large fi¬ 
broids. During the course of the operation, the right ureter Avas cut completely 
across. It Avas immediately recognized by the surgeon who repaired the ureter 
by an end-to-end anastomosis over a ureteral catheter, one end of which went 
up to the renal pelvis and the other end was left in the bladder. Following opera¬ 
tion the lower end of the catheter Avas brought through the urethra through a 
cystoscope. Ten days after operation, urine began leaking through the vagina. 
It Avas felt of course, that the fistula involved the damaged right ureter. The 
patient Avas seen 5 Aveeks following the original operation at Avhich time an excre¬ 
tory urogram showed a fairly normal kidney and ureter on the right Avith good 
function, but it shoAved a small amount of extravasation of the dye from the 
loAver ureter. No function was demonstrated on the left side. Cystoscopic exami- 



Fig. 3. Case 4. A, retrograde pyelogram shows extravasation from lower end of right 
ureter. Impossible to catheterize left ureter. B, excretory urogram 2 months following 
repair. Good function on both sides. No hydronephrosis. C, retrograde pyelogram 3 months 
following repair shows normal kidney and left ureter. 

nation Avas then carried out. A catheter passed to the right kidney Avithout diffi¬ 
culty. On the left side, the catheter Avas blocked about 3 cm. from the orifice. 
No urine Avas obtained, and no dye could be injected into the kidney. The pyelo¬ 
gram made on the right side shoAved a normal kidney and upper ureter. A filling 
defect was seen in the lower ureter, and there Avas extravasation of a small 
amount of dye at this point. 

Figure 3, A demonstrates for the first time the true status of this patient. 
She apparently had a Avell functioning anastomosis on the right side Avith possibly 
a small amount of leakage but no obstruction. There Avas undoubtedly an in¬ 
jury to the loAver left ureter Avith most of the urine from this kidney going into 
the vagina. A decision Avas made to attempt a repair on the left side even though 
no function Avas demonstrated in the left kidney. The deciding factor here Avas 
the presence of an injury on the right side AA r hich might produce future obstruc¬ 
tion Avith consequent loss of function. At operation, the proximal ureter Avas 
located AA r ithout difficulty and found to be moderately dilated. It was dissected 
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down to its point of entiance into the fistula and severed at that point The cut 
end was then implanted into the bladdei neai the dome with veiy little tension 
Following opeiation, the unnaiy drainage from the vagina was considerably 
decieased but did not cease entirely Five days following the operation, the 
patient was given indigo cainnne intravenously. The dye appealed piomptly 
in the vaginal mine which indicated it was probably coming fiom the right side 
as this had the bettei function The bladder urine showed the appeal ance of the 
dye m fan concentiation after about ten minutes which indicated good function 
of the tiansplant on the left side Two weeks following opeiation, vaginal leak¬ 
age ceased, the wound was healed and the patient was symptom fiee Two 
months following operation, an excretory urogiam (fig 3, B) showed good 
function of both kidney's and no evidence of hydronephrosis Cystoscopy was 
done and both ureteral orifices weie seen to be functioning normally Indigo 
carmine given intravenously appeared from both sides m -1 minutes in good 
concentration A left retrogiade pyelogiam (fig 3, C) showed a noimal kidney 
and uretei 

This last case demonstiates how much renal function can be salvaged when 
good diainage is piovided The final lesult shows an appaiently noimal kidney 
wheieas no function was demonstiated preopeiatively This case also effectively 
lllustiates the hazaid of tying a cut uieter and dropping it back into the ab¬ 
domen Had the suigeon done so m this case with an unrecognized obstiuction 
of the other ureter, the patient piobably would not have survived 

SUMUVRY 

Four cases of ureterovagmal fistula are presented These cases demonstiate 
the problems piesented by this condition, and two of the cases show the degree 
of lenal function that can be maintained by eaily diagnosis and treatment In 
most of the cases lepoited to date, the renal moitahty late is appio.ximately 
50 pei cent If these patients weie seen eaiher by the uiologists and adequate 
diagnoses were made, the incidence of nephrectomy'could be lowered consideiably 

1709 San Antonio St., Austin, Texas 
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THE CASE FOR EARLIER CYSTECTOMY IN CARCINOMA OF THE 

URINARY BLADDER 

JUSTIN J. CORDONNIER 

From the Department of Surgery, Washington University School of Medicine, St. Louis, Mo. 

Perhaps the most controversial subject in the field of Urology in the last 10 
years has been the role of total cystectomy with ureterosigmoid anastomosis in 
the treatment of carcinoma in the urinary bladder. When such authors as Colby 1 
and Jewett 2 condemn the procedure as almost valueless, one feels that a careful 
evaluation of all available data should be made in an effort to find the true place 
of this procedure as a method of treatment. Although I do not believe that all 
cases of carcinoma of the bladder should be treated by radical means, it is my 
firm belief that radical total cystectomy with ureterosigmoid anastomosis, done 
at an earlier date than heretofore, over the years will improve the end results in 
the treatment of carcinoma of the urinary bladder. In my opinion, one of the 
principal reasons for the over-all poor results following cystectomy is the fact 
that most urologists reserve this procedure for advanced cases of carcinoma with 
a high degree of malignancy, or for those cases in which all other methods have 
failed. Certainly as long as this type of selection is carried out, statistics are going 
to continue to be poor. With the advent of improved methods of ureterosigmoid 
anastomosis, and modern chemotherapeutic agents, cystectomy can be recom¬ 
mended at an earlier stage and in this waj r improve both the mortality and 
morbidity in the treatment of carcinoma. 

To date, our series consists of 69 cases. Three patients died during the immediate 
postoperative period, for an operative mortality of 4.3 per cent. All others left 
the hospital under their own power. Included in the series were many extremely 
poor operative risks. Operation has been refused to no one where it has been 
believed that the patient could withstand the immediate effects of surgery. It is 
our belief that the degree of palliation obtained following ureterosigmoid anasto¬ 
mosis, even though it is impossible to remove the bladder because of inoperable 
carcinoma, is well worth the operative procedure. 

Late mortality is shown in table 1. 

Included in the 4 to 5 year survival group are 3 patients on whom ureterosig- 
moidostomy was done for nonmalignant disease. All three of these are living and 
in comparatively good health. In the 4 to 5 year survival group are included two 
fairly far advanced cases. One patient had an undifferentiated transitional cell 
carcinoma, which had penetrated into the deepest layers of the bladder wall. The 
other presented recurrence with superficial muscle invasion following what was 
considered to have been an adequate partial cystectomy for an infiltrative lesion 

Read at annual meeting, South Central Section, American Urological Association, Hot 
Springs, Ark., October 1, 1952. . , , , 

1 Colby, F. H. and Kerr, W. S. Jr.: Carcinoma of the bladder: Evaluation of total cystec¬ 
tomy and other methods of treatment. New Eng. J. Med. 244: 504-506, 1951- T 

2 Jewett, H. J.: Carcinoma of the bladder: Treatment and prognosis. South. Med. 

43: 601-667, 1950. 
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on the dome of the bladder All othei sumvois m the gioup had giade 2 tumors 
with minimal penetiation, cystectomy having been peifoimed because of eithei 
multiplicity or rapidity of lecuirence of the lesion 

In the 3 to 4 yeai stnvival group weie 2 cases of adxanced taicmoma One 
presented a grade 4 lesion with invasion thiough all layeis of the bladdei The 
patient is still alive with no clinical evidence of lecurrence The second had a 
giade 3 lesion with penetration thiough the entire bladder wall with tumoi cells 
present m the lymphatics 

The suipiismg length of survival in seveial cases which weie consideied hope¬ 
less at the time of surgeiy emphasizes the necessity of at least making an attempt 
to obtain a cuie rather than abandoning the patient to simple palliation 


Tuna 1 



JAN -18-49 

JAY 49 50 

J\S iO 51 

JAN 51 02 

JAN 52 PRESENT 


4-5 YEAR GROUP 1 

3-4 YEAR GROLP 

2 3 YEYR CROUP 

1 2 YEAR GROUP 

0-1 YEAR CROUP 

Alive 

10 

7 

7 

5 

G 

Dead 

15 

10 

0 

3 

0 


Total ilivo 35—dead 31 


Table 2 
Dead 


GRADE OP TUMOR {bRODERS CLASSIFICATION) 



Grade 2 1 

| Grade 3 

| Grade 4 

Number 

10 

7 

9 

Average survival 

17 months 

5 months 

9 months 


Depth of Penetration * 



1 

3 

4 

Number 

G 

5 

3 

Average survival 

13 months * 

5 months j 

8 months 


* 1 ct.2—Mucosa and superficial muscle invasion 3—Deep muscle invasion 4—Through 
the entire bladder Avail or rvitli microscopic lymphatic invasion 


Of the 34 recoided deaths, operation m twelve was foi puiely palliative reasons 
with no hope of cure Twenty one died of carcinoma, and thnteen died of othei 
causes Although lenal disease must have conti lbuted m part to the fatal outcome 
m many cases, only four patients died fiom causes directly attnbutal to lenal 
failure 

Results as regards grade of tumoi and depth of penetration aie expressed in 
table 2 

All cases aie not included in this tabulation In a few cases, pathology leports 
were not complete In others, the bladder was not removed As one would expect, 
the deeper the penetration and the higher the giade of malignancy the shorter 
the penod of suivival 







210 


JUSTIN J. CORDONNIER 


A similar tabulation on the survivors gives the following picture: 

Table 3 
Livingf 


GRADE OF TUMOR (llRODERS’ CLASSIFICATION') 



Grade 2 

Grade 3 | 

Grade 4 

Number . ^ 

10 

44 months 1 

] 

8 

27 months ' 

1 

4. 

Average survival.1 

21 months 



Depth of Penetration *f 


| 

l & 2 

3 

! 

1 4 

I 

Number. 

14 

i 

7 

Average survival.... 

39 months 

i 

30 months 

i 

29 months 

1 


* 1 & 2—Mucosa and superficial muscle invasion. 3—Deep muscle invasion. 4—Through 
the entire bladder wall or with microscopic lymphatic invasion, 
t No cases under twelve months included. 


It is surprising to note that with advanced and presumably hopeless cases, we 
have an average survival period of between 2 and 3 years, with two in the 3-4 
year group, and one in the 4-5 year group. Furthermore these patients are living 
in comparative comfort. When one compares the general appearance and outlook 
of these people with those in the end stages of vesical carcinoma treated by other 
means, he becomes convinced that these patients should be operated upon, even 
though the possibility of a cure is remote. In addition, as our technique of cystec¬ 
tomy improves, and with radical lymph node dissection added, it is fair to assume 
that over-all results will be better than those obtained in this series. 

It is in the large group of grade 2 lesions that our greatest opportunity for 
advancement lies. Certainly all grade 1 lesions are readily amenable to trans¬ 
urethral resection or electrocoagulation. The outlook in grades 3 and 4 lesions 
with extensive bladder wall penetration is very poor regardless of the type of 
surgery adopted. However, most people agree that radical cystectomy with 
lymph node dissection, or in more advanced cases pelvic evisceration, offers the 
best hope of cure and certainly the best palliation in these individuals. 

In considering when to perform cystectomy, it might be well to re-emphasize 
several well-known facts concerning the pathology of carcinoma of the urinary 
bladder. These are as follows: 1) multicentric foci of epithelial change throughout 
the bladder; 2) varying degrees of malignancy in the same tumor; and 3) changes 
in the degree of malignancy of bladder carcinoma under continuous observation. 
A typical case representing each of these points will be presented. 

Melicow 3 recently analyzed a series of ten tumor-bearing bladders compared 
with a series of ten controls, and found in all of the tumor-bearing bladders foci 
of urothelial hyperplasia. A similar finding has been observed by our department 

a Melicow, M. M.: Histological study of vesical urothelium intervening between gross 
neoplasms in total cystectomy. J. Urol., 68: 261-278, 1952. 
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of pathology as exemplified in the following case. This patient had recurrent 
papillary carcinoma grade 2 (fig. 1), which appeared to be lecurring too rapidly 
to be controlled transurethrally. A total cystectomy and bilateral ureterosig- 
moidostomy were performed. The bladder mucosa showed multiple areas of 
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Fig. 3. A, transurethral biopsy. Diagnosis: Papillary carcinoma grade 1. B, high power 
section of A. 


A second source of error is the presence of varying degrees of malignancy in the 
same tumor. Although generally recognized, this possibility is very frequently 
overlooked in evaluating biopsies taken transurethrally. It is emphasized by the 
accompanying case. This woman had a fair sized tumor of the left lateral wall and 



Fig. 5. Biopsy. Diagnosis: Papillary carcinoma grade 2. Specimen taken 1 year before 
that shown in figure 6. 

floor of the urinary bladder. Initial sections were typical papillary carcinoma 
grade 1 (fig. 3). Deep bites were obtained with a resectoscope and at the time 
they were obtained, biopsies were considered adequate. Because considerable 
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v -J.V.'., B»£w-W»«i*£i£^w' "■>«•.' .) — - «w .. .v.» //- 

Fig. 6 . A, biopsy, same tumor as that shown in figure 5. Still appears to be papillary 
carcinoma grade 2. B, same section as A. Note tumor cells in lymphatic channel. Prognosis 
very poor. 


induration was felt through the vaginal wall, a total cystectomy was done and all 
grades of carcinoma were found in the tumor, including some areas which were 
epidermoid in character (fig. 4). If one had relied on the original biopsy alone in 
determining the method of treatment, he would most certainly have adopted the 
wrong procedure. 
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1 am sine wo ha\e all had the unpleasant expeuence of following a relatively 
benign papillaij caiunoma, giade 2, undeigo seveial lecunences with the 
finding at a latei date ot an mu eased degiee of malignancy and a compaiatively 
hopeless piognosis Heie is such a patient This 57 yeai old man was followed 
ovei a 3 yeai penod, with hospital admissions at appioximately one yeai mtei- 
vals Eailiei sections showed papiliaiy caiunomi giade 2 (fig 5) On the thud 
admission, a biopsy was taken winch showed an mciease of malignancy with the 
piesence of tumoi cells in the lymphatics, and a hopeless piognosis (fig G) 

The foiegomg examples ha\e not been piesented because they aie unusual 
I am suie eveiy piacticmg uiologist has expeueiiLed seveial similui situations 
They aie piesented, liowevei, to emphasize the fact that we aie dealing with a 
tieicheious lesion and with one which is veiy likely to get beyond contiol with 
no w ai lung wh itsoevei 


suuvun 

Results in a senes ol (i ( ) vases of meteiosigmoid anastomosis foi caiunoma of 
the mmuy hladdei, vovumg a yeai penod, have been piesented r lhiee 
factois in the pathology of caicmoma of the uunaiy hladdei vveie le emphasized, 
namely 1) multicentuc foci of epithelial chmge thioughout the hladdei, 2) 
vaiymg degiees of malignancy m the same tumoi, and 3) changes m the degiee 
of malignancy of hladdei caiunoma undei continuous obseivation l'he best 
hope foi piogiess lies m a moie aumate evaluation of the gi ide 2 papiliaiy 
carcinomas, with eniliet decision foi cystectomy 
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ESSENTIAL NOCTURNAL ENURESIS TREATED WITH 
d-AMPHETAMINE SULPHATE 

SAMUEL I. ROLAND 

From the Sub-Deparlmenl of Urology, University of California School of Medicine, 

San Francisco, Calif. 

I hat the treatment of essential nocturnal enuresis in children is not always 
successful is best shown by the multiplicity of drugs and devices in current 
use. Essential nocturnal enuresis is defined as urinary incontinence occurring 
during sleep in the absence of organic defects after the age of three. 1 

The association of enuresis with abnormally deep sleep has received little 
attention in the medical literature, although it is a frequent observation that 
most adults with enuresis give a history of heavy and sound sleep. 2 - 3 - 4 In our 
consecutive series of 51 children in whom there was no organic disease of the 
urinary tract or nervous system, a history of unusually deep sleep, with difficulty 
in awakening and the ability to sleep through marked noise and stimulation 
was found in 38 (74.5 per cent). All 51 children had urinary incontinence during 
the period of sleep, but only 4 were awakened by the stimulus of a wet bed. 

RATIONALE FOR TREATMENT 

The hypothalamus, primarily its lateral and possibly its posterior areas, is 
known to be associated with the mechanisms of micturition and sleep-waking. 
Kleitman. 5 states that sleep is brought about by a break between the cortex 
and brain stem, probably in the hypothalamus. W. Russell Brain 6 considers 
normal sleep the result of interplay between the cortex and the hypothalamic 
sleep-waking center. Ranson, Rabat, and Magoun 7 found that stimulation of 
the hypothalamic region induces contraction of the bladder and others 8 have 
shown that bilateral cortical lesions produce signs of release of the bladder 
reflexes and an increase in the response to detrusor stretch. This is in keeping 
with Denny-Brown and Robertson’s statement 9 that cortical control of the 
bladder consists of inhibition of spinal reflexes. 

The action of the hypothalamic centers for micturition is dependent on the 
intact motor cortex fibers descending through the internal capsule. 10 It is well 

Accepted for publication February 27, 1953. 

1 Seiger, H. W.: Treatment of essential nocturnal enuresis. J. Pediat., 40: 738-749, 1952. 

2 Strdm-Olsen, It.: Enuresis in adults and abnormality of sleep. Lancet, 2: 133-135 

1950. 

3 Heller, W.: Enuresis nocturna und Lehrlingsintemat. Dent. Gesundheit.. 6: 1518, 

1951. 

1 Enuresis. Disabilities Series, Lancet, 1: 537-539, 1949. 

5 Kleitman, N.: Sleep. Physiol. Rev., 9: 624-665, 1929. 

° Brain, W. Russell: Sleep; normal and pathological. Brit. Med. J., 2: 51-53, 1939. 

7 Ranson, S. W., Ivabat, H. and Magoun, H. \V.: Autonomic responses to electrical 
stimulation of hypothalamus, preoptic region, and septum. Arch. Neurol. & Psyclnat., 
33: 467-477, 1935. . , _ . . 

s Miller, H. It.: Central Autonomic Regulations in Health and Disease with Special 
Reference to the Hypothalamus (p. 243). New York- Grune & Stratton, pp. 289,1942. 

2 Denny-Brown, D. and Robertson, E. G.: On the physiology of micturition. Brain, 6b: 

145,10 Beattie! J. and Kerr, A. S.: The effect of diencephalic stimulation on urinary bladder 
tonus. Brain, 69: 302-314,1936. 
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known that subcoitical lesions m the fiontal legion may cause both incontinence 
and excessive sleep, as distinct fiom coma 11 Aftei the opeiation of piefiontal 
leucotomy, the combination of drowsiness, deep sleep, and unnaiy incontinence 
dining the fust week 01 two is common - 

While oui knowledge of the mechanism of mictuution is incomplete, theie 
seems to be an anatomic functional iclntionslnp between deep sleep and unnaiy 
incontinence Consequently, a clinical study was undeitaken to see if enuiesis 
could be blocked by the sleep-opposing action of amphetamine 

MATERIALS AM) MtUlODS 

A consecutive senes of 51 patients weie scieened by physical examination, 
urinalysis, sacial x lays if indicated, and by cystoscopic studies in childien 
suspected of haxmg oiganic mological difficulty In none of these patients was 
any oiganic illness oi defoinuty found, they all fitted in the categoiy commonly 
called psychogenic oi essential nocturnal enuiesis The ages ranged fiom 4 to 
12 yeais Theie were 30 female and 21 male patients Thnty eight childien 
(74 5 per cent) had a lustoiy of unusually deep oi prolonged sleep All w eie gn en 
5 mg of d amphetamine sulphate m an ehxu, at bedtime, foi one w eek They 
weie lequested to \oid before going to bed, and weie mstiucted to turn off 
an alaim clock that had been set to ring 4 bonis latei The child was told to 
arise, turn off the alaim, void, and letuin to bed At no time was the paient 
to assist the child m turning off the alaim oi to guide the child to the toilet 
If the tieatment was unsuccessful aftei I week at the 5 mg dose, it was laisecl 
to 10 mg and the same awakening loutme was used If two diy nights otcuned 
m the first w eek, the smaller dosage w as continued for 3 w eeks and then stopped 
Even if enuiesis ceased, the loutme was continued foi 21 days If enuresis 
persisted aftei the 10 mg dosage foi 2 weeks, the tieatment was discontinued 
A dosage of 15 mg was tiled, but in oui expeiienee it was of no value if the 
10 mg quantity had been pioxed unsuicessful No toxic oi untoward reactions 
weie leported, noi was sleeplessness, unusual lestlessness oi aleitness noted 
dunng the penod of theiapy 


RESULTS 

Forty seien out of 51 cases, oi 92 pel cent of the cases tieated, Weie lelieved 
of enuresis within three weeks and lemamed diy at night with only laie incon¬ 
tinence foi at least six months thereafter, the penod foi which all cases were 
followed Thirty nine of the patients were dry within a week aftei beginning 
the 5 mg dosage and seven of these responded immediately aftei the initial 
dosage, but most cases lequned fiom three to five nights of treatment before 
enuresis was inteilupted In the lemammg 8 cases m which improvement was 
obseived, it w as necessary to give 10 mg after tieatment foi 7 days with the 
smallei dosage had failed In the remaining 4 cases no results weie obtained 
even aftei one month’s re trial following a month without therapy One case 
was reheated in 30 days and did well after 4 doses of 10 mg of d amphetamine 

u Michaels J anil Kudos , M Use of ephedtme sulfate in control of enuresis m schizo 
phrenic regression J Neiv A. Ment Dis , lit 117-153, 1050 
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sulphate on 4 successive nights and has remained continent for the past 14 
months. The patients who were counted as successfully treated had an occasional 
incontinent night, but none had more than 8 incontinent nights in 6 months, 
with more than half of them completely relieved of their nocturnal enuresis 
with no subsequent incontinent nights. 


DISCUSSION 

The results from the method described have been compared with those of 
other methods of therapy of essential nocturnal enuresis reported in the past 
30 years. Statistically, our method appears to have given better results than 
any previously described. It has been compared with the use of ephedrine, 11 - 12 
D-desoxy ephedrine, 13 atropine, 14 chorionic gonadotropin, 15 thyroid extract, 16 tes¬ 
tosterone, 17 other endocrine therapy, 18 an epiphyseal preparation, 19 pervitin, 3 
and various mechanical devices. 20 - 21 The treatment with amphetamine sulphate 
has a rational physiologic basis, is inexpensive, lacks toxicity or hazard, and 
can be recommended for the treatment of this common and difficult problem. 


SUMMARY AND CONCLUSIONS 


Of 51 children with essential nocturnal enuresis, 38 (74.5 per cent) gave a 
history of excessively heavy and prolonged sleep. 

Ninety-two per cent of all patients responded effectively to d-amphetamine 
sulphate given as described. In some, increased dosage gave a prompt response 
when a lesser amount was unsuccessful. 

No untoward reaction to d-amphetamine sulphate was observed. It appeared 
that the tolerance to this drug was greater than normal in these patients. 


12 Brookfield, R. W.: Ephedrine in the treatment of enuresis. Lancet, 2: 623-625, 1937. 

13 Kittredge, W. E. and Brown, H. G.: Ephedrine sulfate in the treatment of nocturnal 
enuresis. New Orleans M. & S. J., 96: 562-567, 1914. 

14 Watson, W. P.: Atropine in enuresis. Arch. Pediat., 6: 709-716, 1S89. 

15 Cioffari, M. S. and Clark, H. G.: Treatment of enuresis in children by means of 
chorionic gonadotropin. Arch. Pediat., 64: 61-64, Feb. 1947. 

16 Bustamante Espinoza, W.: AJgunos casos de enuresis tratados con extracto tiroideo. 

Rev. chilena de pediat., 14: 124-131, Feb. 1943. . 

17 Schultz, F. W.: Testosterone propionate (androgen) therapy of enuresis. Pediat. 
Americas, 2: 309-313, 1944. 

18 Schultz, F. W. and Anderson, C. E.: Endocrine treatment of enuresis. J. OUn. Endo¬ 


crinol., 3: 405-407, 1943. m ....... 

19 Popovici-Lupa, M. and Popescu-Tanaseanu, A.: liber die Beeinflussung der landlichen 
Enuresis nocturna durch E p i p h y se n p nip a rate. Monat’schr. f. Kinderh., 86: 400—103, 1941. 

20 Davidson, J. R. and Douglass, E.: Nocturnal enuresis: a special approach to treat¬ 
ment. Brit. Med. J., 1: 1345—1347, 1950. . , 

21 Biermann, G.: liber die klinische Behandlung der Enuresis. Deutsche med. Wcnnsciir., 


75: 150-151, 1950. 
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EFFECT Or CORTISONE ON PATIENTS WITH 
CARCINOMA OF PROSTATE 

WILLIAM L VALK vno ROBERT II OWENS 

From the Department oj Urology Unuersity of Kansas Medical Center, 

Kansas City 12, Kansas 

The hormonal inhibition of eaicmoma of the piostate has been obseived 
clinically and statistically now foi II years and theie is general agieement that 
bilateral oichiectomy and estiogen therapy Mill greatly improie the 5-year sur¬ 
vival of these patients, but that the moitahty after 5 years in the treated and 
untreated senes is identical, both bemg about S5 pei cent 1 

Since the reticulai zone of the adrenal corte\ produces steroids similar to the 
gonadal andiogens and estrogens, changes in this organ stimulated by treatment, 
namely orchiectomy and estiogen therapy, have been held responsible fortheieac- 
tivation of the neoplasm 2 It is « ell know n that hypei plasia of the adrenal cortex 
occurs after orchiectomy and also after estiogen treatment 3 In an effort to con¬ 
trol this new source of andiogen Huggins and Scott did bilateral adrenalectomy 
on 3 patients with lelapsmg carcinoma of the piostate in 1045 with rathei indif¬ 
ferent lesults because of the difficulty of adrenal replacement at that time 4 In 
1951 cortisone made possible adequate adrenal-cortical replacement and a larger 
senes of bilateial adrenalectomies has now been carried out for patients with 
relapsing eaicmoma of the prostate, for patients with metastatic caicinoma of 
the breast, and foi patients with hypei tension Appioximately 50 pei cent of the 
relapsing carcinomas of the prostate have been benefited by this additional pio 
ceduie s Obviously, this progressive suigical endocrine elimination is not an ideal 
tieatment of carcinoma of the prostate and certainly should not be considered a 
specific therapy since the whole endocrine relationship in carcinoma of the pros¬ 
tate is but poorly understood Adrenalectomy is, houevei, an extiemely valuable 
research technique m improving our undei standing of the hormonal dependency 
of neoplasms and it has been earned out on patients with relapsing caicinoma of 
the prostate and metastatic carcinoma of the breast at the University of Ixansas 
Medical Center 

Figure 1 represents our conception of the intei action of the various endocrine 
groups involved m carcinoma of the prostate Albright et al 6 suggested such a 
system of interaction We have enlarged on their ideas and cieated a hypothesis 

Read at annual meeting South Central Section American Urological Association Hot 
Springs Ark September 30 1952 

Supported in part by U S Public Health Grant H 1653(C 3) 

1 Nesbit, R M and Plumb R Prostatic carcinoma Surgery 20 263 272, 1916 

3 Sniffin R C , Howard, R P and Simmons, T A The testes Arch Path , 60 285- 
20o 19o0 

3 Smith, P G , Rush, T IV and Evans A T Follow up study of TACE treated pros 
tatic cancer patients Symposium on TACE, W S Merrell Co , 1952 

4 Huggins, C and Scott W W Bilateral adrenalectomy in prostatic cancer Ann 
Surg 122 1031-1041 1945 

5 Huggins C and Bergenstaaal D M Inhibition of human mammary and prostatic 
cancers by adrenalectomy Cancer Research, 12 134 141,1952 

6 Howard, R P , Sniffin, R C, Simmons F A and Albright, Tuller Testicular deli 
elency A clinical and pathological study J Chn Endocrinol , 10 121-186, 1950 
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of cyclical response in the male. If this hypothesis is correct, we can understand 
what, occurs in carcinoma of the prostate after various endocrine approaches. 
It is important that luteinizing hormone will stimulate both the Leydig cells of 
the testicle.and the cells of the reticular zone of the adrenal cortex. 6 This being 
true, following orchiectomy, only the cells of the adrenal cortex are left to respond 
to luteinizing hormone stimulation. The response in estrogen therapy is due to 
the suppression of follicle stimulating hormone; however, estrogen may stimulate 
luteinizing hormone. Thus, after orchiectomy and estrogen therapy the luteiniz¬ 
ing hormone remains uninhibited and could eventually stimulate the adrenal 
cortex into hyperplasia with increased androgen secretion and relapse in the car¬ 
cinoma. It is evident, therefore, that orchiectomy and estrogen therapy, although 
efficacious, do not entirely remove all carcinoma-stimulating androgen. When 
given over a long period of time, estrogen may even cause relapse by stimulating 
adrenal cortical hyperplasia. 


Stimulates 

Inhibits 


HYPOTHALAMUS 

____ 



Adrenal Cortex Testes 


Fig. 1 


There is some evidence that cortisone will suppress the luteinizing hor¬ 
mone. 7, 8i 10 Wilkins, et al. have shown that as little as 25 mg. per day of corti¬ 
sone would suppress excessive androgen in adrenocortical hyperplasia. 9 It is now 
known that atrophy of the adrenal cortex may occur after prolonged or excessive 
use of cortisone with adrenal insufficiency and death. 11,12 It has been our specific 
aim to produce adrenal cortical insufficiency with large doses of cortisone in pa¬ 
tients with disseminated carcinoma of the prostate with the hope that therapy 
might be evolved or at least a preliminary clinical test useful in predicting which 

7 Antopol, W., Glaubach, S. and Quittner, H.: Rheumatism, 7: 187-196, 1951. 

8 Brokow, R., Briseno-Castrijon, B. and Finerty, J. C.: Texas Repts. Biol. Med., 8: 
312-319, 1950. 

3 Wilkins, L., Lewis, R. A., Klein, R., Gardner, L. I., Crigler, J. F., Rosemberg, E. and 
Migeon, C. J.: Cortisone therapy in congenital adrenal hyperplasia. J. Clin. Endocrinol., 
11: 1-25, 1951. 

10 Selye, H.: Annual review of stress. Acta, Montreal, 1951. 

11 Sokoloff, L.: The effect of ACTFI and cortisone on the human adrenal gland. Am. J- 

Path., 27: 701-706, 1951. , ... 

>= Fraser, C. G., Preuss, F. S. and Bigford, W. D.: Adrenal atrophy and irreversible 
shock associated with cortisone therapy. J.A.M.A., 149: 1542-1543, 1952. 
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patients with carcinoma of the prostate might be benefited by surgical adrenalec¬ 
tomy. With a combination of cortisone and estrogen not only would the adrenal 
gland be inhibited, but to a considerable degree the pituitary would be sup¬ 
pressed. It would appear from figure 1 that cortisone would suppress ACTH and 
the luteinizing hormone, and estrogen the follicle stimulating hormone. Corti¬ 
sone alone may have some direct depressive effect on the neoplastic cell (either 
through direct action on the cell or by suppressing the somatotropic hormone of 
the anterior pituitary). Four patients with widespread carcinoma of the prostate 
were treated with various combinations of the above agents. 

CASE REPORTS 

Case 1. A. T., 52-1363, a 72 year old colored man (fig. 2) had been admitted 
with a 2-year history of prostatism, severe bone pain requiring daily opiates, and 


UNTREATED CA OF PROSTATE WITH METASTASES 



urinary retention. Physical examination revealed a chronically ill, poorly nour¬ 
ished man with severe pain in back, pelvis, chest, and thighs. The prostate was 
3 plus carcinomatous with infiltration into the seminal vesicles and base of the 
bladder. X-rays of chest, spine, pelvis, and thighs showed extensive osteoblastic 
metastases typical of carcinoma of the piostate. Laboratory studies: hemoglobin 
33 per cent, acid phosphatase 3.79 millimoles, and alkaline phosphatase 24.8 
millimoles. In order to observe the effect of cortisone alone on carcinoma of the 
prostate, this patient received 300 mg. per day for 60 days. After one week, pain 
and discomfort had lessened at least 50 per cent and at the end of the second iveek 
the patient was entirely free of pain and has continued so to the present. Parallel¬ 
ing the clinical improvement there ivas a marked drop in the acid phosphatase 
from 3.79 to 1.5 millimoles in 30 days. Dosage of cortisone was then dropped to 
100 mg. a day for 30 days and eventually continued to the present at 25 mg. per 
day. Bilateral orchiectomy was carried out at 60 days and stilbestrol 5 mg. a day 
was started after the third month because we felt that the combination of these 
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of cyclical response in the male. If this hypothesis is correct, we can understand 
what occurs in carcinoma of the prostate after various endocrine approaches. 
It is important that luteinizing hormone will stimulate both the Leydig cells of 
the testicle and the cells of the reticular zone of the adrenal cortex. 6 This being 
true, following orchiectomy, only the cells of the adrenal cortex are left to respond 
to luteinizing hormone stimulation. The response in estrogen therapy is due to 
the suppression of follicle stimulating hormone; however, estrogen may stimulate 
luteinizing hormone. Thus, after orchiectomy and estrogen therapy the luteiniz¬ 
ing hormone remains uninhibited and could eventually stimulate the adrenal 
■cortex into hyperplasia with increased androgen secretion and relapse in the car¬ 
cinoma. It is evident, therefore, that orchiectomy and estrogen therapy, although 
efficacious, do not entirely remove all carcinoma-stimulating androgen. When 
given over a long period of time, estrogen may even cause relapse by stimulating 
adrenal cortical hj r perplasia. 


Simulates 

Intuods 


HYPOTHALAMUS 

T 



Adrenal Cortex Teste* 


Fig. 1 


There is some evidence that cortisone will suppress the luteinizing hor¬ 
mone. 7, 8 - 10 Wilkins, et al. have shown that as little as 25 mg. per day of corti¬ 
sone would suppress excessive androgen in adrenocortical hyperplasia. 9 It is now 
known that atrophy of the adrenal cortex may occur after prolonged or excessive 
use of cortisone with adrenal insufficiency and death. 11,12 It has been our specific 
aim to produce adrenal cortical insufficiency with large doses of cortisone in pa¬ 
tients with disseminated carcinoma of the prostate with the hope that therapy 
might be evolved or at least a preliminary clinical test useful in predicting which 


7 Antopol, W., Glaubach, S. and Quittner, H.: Rheumatism, 7: 1S7-196, 1951. 

8 Brokow, R., Briseno-Castrijon, B. and Finerty, J. C.: Texas Repts. Biol. Meu., 8: 

312-319, 1950. „ , 

3 Wilkins, L., Lewis, R. A., Klein, R., Gardner, L. I-, Crigler, J. F., Rosemberg, E. and 
Migeon, C. J.: Cortisone therapy in congenital adrenal hyperplasia. J. Clin. Endocrinol., 
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phatase was 11 6 millimoles X-ray examination showed involvement of nearly 
all of the skeleton with typical osteoblastic areas Tins patient w as dismissed on 
5 mg of stilbestrol a day and was asymptomatic foi a period of 5 months when 
the pain m his hips and legs iccurred By October 1051 the pam was severe 
enough to be disabling and \ lay examination showed extension of the previ¬ 
ously noted osteoblastic metastases The prostate was small but very hard and 
irregular The serum acid phosphatase was elevated and m December 1951 he 
was started on cortisone 300 mg a day w Inch was reduced to 200 mg a day after 
<5 days of treatment and then after 1 week this was reduced to 100 mg when it 
was noted that the patient had considerable relief fiom pam This improvement 
continued thiough Januaiy 1952 and he was then discharged home on 100 mg 
of cortisone a day and 5 mg a day of stilbestrol After 6 weeks theie was lecur- 
rence of pam and the patient again was obviously out of control He was con- 
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turned on 100 mg of eoitisone daily until May 1952 when he discontinued the 
cortisone and was re admitted to the hospital m extremis exhibiting typical signs 
of adrenal cortical insufficiency In spite of vigorous efforts he died 2 weeks after 
admission to the hospital It is interesting to note that the 24 hour 17-ketosteroid 
excretion the last week before death was ml, mdicatmg good suppression of andro¬ 
gen output and also exhibiting good evidence of total hormonal independence of 
this undifferentiated carcinoma 

Case A R N , 50 4779, a 67 year old white man (fig 5) was admitted to the 
hospital on July 3, 1950 with urinary retention and an enlarged, infiltrating, 
fixed carcinomatous prostate X ray evidence of bony metastases was present 
and the serum acid phosphatase w as elevated on admission Transurethral resec¬ 
tion of the prostate and bilateial orchiectomy were carried out and the patient 
was dismissed on 5 mg of stilbestrol a day He obtained complete relief for I year 
and then had a recurience of all of hr= foimer severe pain In October 1951 he 
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was readmitted to the hospital and at that time there was x-ray evidence of pro¬ 
gression of the metastatic areas in the skeleton and the acid phosphatase was 
5.6 millimoles. He was started on cortisone 300 mg. a day for 48 hours and then 
200 mg. a day for 4S hours and then 100 mg. a day for one month. On the sixth 
day of cortisone therapy this patient had complete relief of pain, increased appe¬ 
tite and sense of well-being, and a serum phosphatase reduced from 5.6 to 1.6 
millimoles per liter. During the second month of therapy cortisone was reduced 
to 50 mg. per day and there was almost immediate recurrence of pain and marked 
increase of the serum acid phosphatase to 11.1 millimoles. Cortisone was in¬ 
creased, first to 100 mg. a day with relief of pain and then to 300 mg. a day for 
30 days and the phosphatase continued to drop until it reached a level of 1.0 
millimoles. In August 1952 this patient stopped taking cortisone; and 2 weeks 
after stopping this drug pneumonia developed and the patient died. This patient 
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Fig. 5 

demonstrates the effect of cortisone on the metabolism of the cancer cell causing 
a decrease in the production of acid phosphatase and of control of the neoplasm 
by a combination of orchiectomy, estrogen, and cortisone. 

DISCUSSION 

Four additional patients with relapsing carcinoma of the prostate are now 
under treatment and appear to have a desirable palliation from this therapy. 
Since euphoria and even decreased pain have been reported by many persons using 
cortisone in large dosages these clinical findings would mean little unless strength¬ 
ened by definite chemical evidence of regression of tlie neoplasm as evidenced by 
decrease in acid phosphatase. As this has occurred in six of the 8 patients we 
feel that the cortisone in producing medical adrenalectomy has a definite inhib¬ 
iting effect on the neoplasm. A comparison of the roentgenological studies taken 
before and after cortisone treatment has failed to show any marked improvement 



CORTISONE AND CUICINOVA OP PHOSTITC 


225 


m the metastatic areas Inasmuch as the longest case has been studied only 0 
months, this is not unusual since even m the most favoiable caicmomas treated 
by oichiectomy theie is seldom \-ray change undei one year Although ne have 
followed the 17-ketosteroid excretion in each of these patients befoie, during, 
and after tieatment, this laboratory study likewise is ol little lalue since the 
cortisone itself is bioken down into 17-ketosteioid degeneration pioducts 
Many undesirable effects from coitisone therapy have been obseived m our 
patients It has been difficult to contiol the Na retention and edema by meiely 
a salt-poor diet m some patients so that NHiCI and Ilg diuieties weie necessary 
Depletion of the cellular and serum K has requited careful leplacement with 2-3 
grams of KC1 orally daily One patient developed a rccuuenee of an old peptic 
ulcer while on cortisone Since the IIC1 output is gieatly stimulated by cortisone 
and ACTH, all of the patients were prophylactically given antacids Close watch 
of the blood sugar level is necessary m all patients receiving cortisone Since 
August 1, 1952 Meick and Company ha\e generously supplied us with adequate 
amounts of cortisone to continue this study another je.ir Euphoria in these 
patients has not been considered an undesirable effect 

CONCLUSION 

Inhibition of the pituitary and adrenal cortex appears feasible by the use of 
cortisone and estrogen 

From the theoretical side and from the evidence presented by this small and 
inadequate series, it appears that bilateral orchiectomy, estrogen, and cortisone 
will gne maximal inhibition of far advanced caicmoma of the prostate 
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RUPTURE (FRACTURE) OF TPIE PENIS 

ROBERT F. THOMPSON 

Rupture of the penis is a rare condition. Some urological textbooks refer to it 
in brief fashion, while others fail to mention the subject. In 25 years of medical 
practice only one instance of this condition has been encountered (the case to be 
reported) and at four recent urological meetings inquiry failed to find a urologist 
who had ever seen a case in his practice. During undergraduate days, our pro¬ 
fessor of urology described a case which he had treated in private practice, but 
it was never recorded. 

Considerable correspondence and an untiring effort on the part of the research 
staff of a medical reference library was necessary before the few cases on record 
could be located. There is no instance of this condition in the records of the four 
local hospitals. Fetter and Gartman studied the literature in 1936 and found only 
ten reported instances of rupture of the penis in the previous decade. Excluding 
war injuries, no additional cases have been found on record. 

ETIOLOGY 

The injury is produced either by direct blow upon the surface of the penis or 
from the bending of the erect organ. The penis must be erect for the accident to 
occur. The injury is usually produced as follows: 

1) By accident during coitus —faux pas de coit. 

2) By injury to the erect penis due to contact with a hard object, such as may 
be caused by sudden movements of the body or hand, either while the patient is 
asleep or awake, by a) rolling over in bed, b) striking organ against toilet seat, 
c) bumping into furniture in the dark, d) catapulted against dash board of sud¬ 
denly stopped automobile, e) caught in sleeping garment or bedding and f) 
mashed or kicked by animal. 

3) By “breaking a chordee” to relieve the pain of a gonorrheal erection. 

PATHOLOGY 

The lesion consists of a tear of the fibrous sheath of the corpora cavernosa. 
Each corpora is protected by a fibrous layer, the tunica albuginea, which during 
erection becomes thinned out, and is susceptible to injury and rupture when 
trauma occurs. Hemorrhage, with the formation of a hematoma, now occurs, 
and the severity of the accident depends upon the extent of the tear and the size 
of the resulting clot formation. If the urethra is torn, the severity of the situation 
is greatly aggravated. 

The organ now becomes markedly swollen and discolored. The swelling and 
bluish ecchymoses may extend to the scrotum and perineum and even over the 
thighs and upon the abdomen. The penis now bends toward the uninjured side 
in a bizarre fashion. 

The penis must be in the erect state for this injury to occur. If it is traumatized 

Read at annual meeting, South Central Section, American Urological Association, Hot 
Springs, Ark., October 1, 1952. 
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m the flaccid state, usually nothing moie serious than a subcutaneous ecchymosis 
is likely to lesult 


SYMPTOMS AND DIAGNOSIS 

Follow mg the accident, the pain is severe, often causing the victim to faint 
from the shocking sensation which is present He may lecall healing a definite 
sliaip, cracking sound pieceding the collapse of the erection and the onset of pain 
and shock The sound has been described as resembling the breaking of a glass 
rod The event lesembles to a ceitam extent the fiactuie of a bone Immediately 
following, theie is maiked swelling and deformity of the oigan Uimation may 
be difficult oi impossible depending upon the extent of the injury and the size and 
picssuie of the hematoma Blood will flow from the meatus if the uiethra has 
been torn 

The patient may not seek medical aid for a period of time being loath to dis 
close his condition and the events leading up to the accident However, maiked 
swelling and deformity and pain w ill finally send him to a physician The diag¬ 
nosis is not difficult The history may be vague yet from the appearance of the 
patient, in pain, and with a deformed, distorted organ it is usually evident that 
a ruptuie has taken place and that the injuiy is not a simple contusion 

THE VTMENT 

Conservatism is the watchwoid concerning the caie of these cases This is the 
opinion of all the authois who have encounteied such accidents A Foley catheter 
should be nisei ted and a snug, compress dressing applied with an encn cling 
bandage making countei piessuie against the catheter This may check furthei 
bleeding Later, it may be necessary to evacuate the hematoma by incision Any 
active bleeding vessels can be ligated 

In seveie cases wheie the urethra is lacerated and it is impossible to pass a 
cathetei from the meatus upward, cystotomy can be perfoimed and a cathetei 
placed in the channel by retiograde cathetei ization Or diversion of the unnary 
stream can be done until the toin urethia has healed 

PROGNOSIS 

The prognosis should be guarded Depending upon the extent of the injui 3 r 
and the amount of damage to the uietlna and corpora bodies, a certain amount 
of eiectile difficulty may result with distiessmg bending of the erect organ The 
patient must be warned against these possible, unfoitunate developments 

CASE REPORT 

A lanch hand, aged 38, was biought to the hospital m great pam, with a maik- 
edly, swollen, distoited penis Opiates were necessary for relief 

Examination levealed the entile penis to be markedly swollen and distorted 
by a laige fluctuant hematoma (fig 1) The mass was firm in the uppei portion, 
but most of it was of soft consistency 

The history w as vague and difficult to obtain He w orked on a ranch and the 
mjuiy had occurred in the conal It was impossible to get the exact details lead- 
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ing up to the injury. His family was of the opinion that he had been kicked by 
one of the horses in the corral. 

No bleeding had occurred from the urethra and the patient was able to urinate 
satisfactorily. A Foley catheter was introduced successfully and a compress 
dressing was encircled about it thereby controlling the bleeding which was still 
taking place into the corpora bodies. 

Ten days later after all active bleeding had ceased, an incision was made over 
the fluctuant area and an enormous amount of clots were evacuated. A drain was 
inserted and another compress dressing was applied about the Foley catheter 
which was in place. 



Fig. 1. Convex angulation and deformity of fractured penis 


Healing was very rapid and in a week’s time all of the swelling had subsided. 
He left the hospital 6 days after the operation. He visited the office twice after 
leaving the hospital but failed to remain under observation as advised. He was 
urinating satisfactorily. There was considerable pain and marked deformity on 
erection, he stated. 

A year and a half later his employer reported that the patient was working 
regularly and had no complaint. 
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CLINICAL VALUE OF UREA CLEARANCE AND PHENOLSULFON- 

PHTHALEIN TEST 

A. D. MITCHELL, ROBERT OWENS and W. L. VALK 

From I he University of Kansas School of Medicine, Department of Surgery, 

Section of Urology, Kansas City 12, Kansas 

To think intelligently about renal function, the per cent of normal function 
present in the vascular, glomerular and tubular segments of the functioning 
nephron should be known. 1 

In this paper we determine how accurate a percentage estimate of renal func¬ 
tion can be made from these tests, phenolsulfonphthalein and urea clearance, 
comparing them to clearance and tubular mass studies. These latter studies have 
the advantages of accurately timed catheter urine collection, duplicate plasma 
samples at the beginning and end of urine collection periods, and a stable blood 
level of test substances maintained by constant infusion. 

To make these comparisons have practical significance, urea clearance and 
phenolsulfonphthalein tests were carried out by the routine ward manual pro¬ 
cedure. Thus, any errors of bladder emptying or of inaccurate timing on the 
part of ward personnel have not been corrected. 

In this study we accept as valid standards of reference, clearance of inulin as 
glomerular filtration rate, clearance of sodium p-aminohippurate as effective 
renal plasma flow (EPF) and PAH TM as maximum excretory tubular function. 

GLOMERULAR FILTRATION RATE 

Inulin is quantitatively filtered by the glomerulus and is neither excreted nor 
reabsorbed by the renal tubule. Urea is filtered by the glomerulus but passively 
diffuses through the tubular epithelium in variable quantities depending on the 
rate of urine formation. With less urine formation more glomerular filtrate is 
reabsorbed and more urea diffuses out of the filtrate. For urine flows of 2 cc/min 
or more, urea clearance = UV -f- B and 75 cc/min is the accepted normal value. 
This is referred to as the maximum urea clearance. For urine flows under 2 cc/ 
min, urea clearance = Uy/V B* and 54 cc/min is the accepted normal value. 
This is referred to as standai'd urea clearance. (U = Urine concentration of 
urea. V = Urine flow in cc/min. B = Blood urea.) 

In figure 1, A standard urea and inulin clearances are compared for 33 patients. 
In 24 of these patients Cu was below Cin* Correlation as to per cent of normal 
was fairly valid in only Uj of the patients. In figure 1, B the same results are 
plotted with 40 cc/min as normal for standard urea clearance. Urea clearance is 

Read at annual meeting, South Central Section, American Urological Association, Hot 
Springs, Ark., September 30, 1952. 

Aided in part by U. S. Public Health Service Grant. ,. 

1 Valk, W. L. and Mitchell, A. D.: Segmental renal function studies. J. Urol., 64: 251, 

105 *°Smith 2 has pointed out that this is by definition not a true clearance. 

2 Smith, H. W.: The Kidney, Structure and Function in Health and Disease. New York: 
Oxford University Press, 1951, p. 66. 


230 



TJREA CLEARANCE AND PHENOLSULFONPHTIIALEIN TEST 


231 


above Ci N 17 times and below 16 times. Valid correlation is no higher than in 
figure 1, A. 

In figure 2, A maximum urea and inulin clearances are compared for 44 pa¬ 
tients. In 36 of these patients Cu was below Cm and in only 11 was correlation 




Ido. X. A, Comparison of standard urea clearance (dot) and inulin clearance (x) at ac¬ 
cepted normal values in 33 patients. Not determined simultaneously. B, comparison of 
standard urea clearance (dot) and inulin clearance (x) using 40 cc/min. urea clearance as 
normal. Same patients as in A. 

valid. By changing the normal value of Cu to 60 cc/miu in figure 2, B Cu is 
below Cm 23 times, above 12 times, and nearly the same in 9 patients. Again, 
however, there are only about that correlate well. 

To determine how much difference in Cu and Cm was due to errors in ward 




MITCHELL. OWENS AND VALK 


Fig. 2. A, comparison of maximum urea clearance (circle) and inulin clearance (x) at 
accepted values in 44 patients. B, comparison of maximum urea clearance (circle) and mu- 
lin clearance (x) using 60 cc/min. clearance as normal. Same patients as in H. 
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technique 38 simultaneous inulin and urea clearances were done. Figuie 3 shows 
that in these 38 patients C u was below Ci N - in 20 instances and above C tN 18 
times. There were 15 valid correlations. 



Fig. 3. Comparison of simultaneous urea ciearauce and inulin clearance in 38 patients 
using accepted normal values. Maximum urea clearance (circle), standard urea clearance 
(dot), inulin clearance (x). 


TUBULAR FUNCTION 

Valid measurement of maximal tubular excretory function is obtained by 
determining Diodrastor sodium para-aminohippurate TM. 1 4 Since PSP is almost 
entirely excreted by tubular function, comparison of 15 and CO minute excretion 
of PSP with PAH TM was made in 43 patients. No mterpretable results were 
obtained. This was expected since the intravenous injection of 6 mg of PSP does 
not approach a TM level of this dye. 

EFFECTIVE RENAL PLASMA FLOW 

The clearance of PAH at low plasma levels is a measure of effective renal 
plasma flow and the true clearance of PSP, not to be confused with the PSP 
test under discussion, is also a measure of this function, although the average 
clearance is only about GO per cent of PAH clearance. PSP and PAH are trans¬ 
ported across the tubular epithelium by the same enzyme system. 3 After the 

1 Smith, H. W , Goldring, Wm. and Chasis, H .Measurement of tubular excretory mass, 
^nective renal blood flow, aud glomerular filtration rate in the normal human kidney. J. 
Um Invest., 17: 263, 193S. 

4 Chasis, H., Redish, J., Goldring, Wm., Ranges, H. A. and Smith, H. W.: The use of 
sodium p-aminohippurate for the functional evaluation of the human kidney. J. Clin. 
Invest., 24: 483, 1945. 
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injection of 6 mg. of PSP intravenously, as in the routine PSP test, the plasma 
level should not exceed 0.25 mg. per cent in the average adult and would there¬ 
fore be below the clearance level concentration. 




Pig. 4. A, comparison of the per cent excretion of 6 mg. PSP (dot) in first 15 minutes 
after intravenous injection with clearance of PAH (x) using accepted values in 56 patients. 
Left hand columns: PSP in per cent of injected dye and PAH clearance (Cpab) in cc/min. 
Area enclosed by diagonal lines is 20 per cent above and below Cpah. B, comparison of per 
cent excretion of 6 mg. PSP (dot) in first 60 minutes after intravenous injection with clear¬ 
ance of PAH (x) using accepted values in 61 patients. Left hand columns: PSP in per cent 
of injected dye and PAH clearance (Cpah) in cc/min. Eight hand column: Per cent of nor¬ 
mal PAH clearance. Area enclosed by diagonal lines is 20 per cent above and below Cpah. 

In view of these facts it was thought that some correlation between PAH 
clearance and PSP excretion might exist. In comparing these results, PAH 
clearance was not corrected to a standard surface area since PSP results are not 
so corrected. All results were included even though some seemed impossible to 
justify. It is usually accepted that the average adult should excrete 40-42 per 
cent of the 6 mg. of intravenously injected PSP in the first 15 minutes and a total 
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of 75 per cent in the first hour. A shift of maximal excretion to the later periods 
indicates impaired function. 

Comparison of the 15 minute excretion of PSP with PAH clearance in 56 
patients (fig. 4, A) shows that only 17 correlate within 20 per cent either above 
or below the value for C rA n- 

Comparing the 00 minute excretion of PSP with PAH clearance in 61 patients 
(fig. 4, B) shows that 31 are within a zone of 20 per cent above or below the PAH 
cleaiance. PAH clearance was above 75 per cent of normal in 20 patients and 
15 correlated in this zone. Between 75 and 50 per cent of normal PAH clearance 
theie were 19 patients and 10 correlated in the 20 per cent zone. Below 50 per 
cent of normal PAH clearance there were 22 patients and only 6 cori elated in 
this zone. The per cent of PSP excreted was above the corresponding level of 
PAH clearance in 65 per cent of the patients. Although a fairly consistent decrease 
in PAH clearance was present in this group of patients, ranging from 100 per 
cent to 5 per cent of normal, the per cent of PSP excreted in one hour was in 
excess of 35 per cent of the injected dye in 50 patients. 

Table 1 . Cp.iit = PAH clearance or cffccliie renal plasma flow in cc/rnm 
Cin ~ tnu/in clearance or glomerular filtration rate m cc/min. 

TMpau = maximum tubular excretory capacity for PAH in mg/min. TMo = minimum 
tubular reabsorptivc capacity for glucose in mg/min. PSPu = per cent excretion of intra¬ 
venously injected 6 mg PSP in Brat 15 minutes. PSP M = same value for CO minutes 
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Nov. 1948 






48 
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79 
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15 

8 
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Comparison of excretion of PAH and PSP simultaneously cannot be made 
since these substances compete with each other for excretion. 


DISCUSSION 

It is indeed disappointing that such poor correlation of Cu and Cm was ob¬ 
tained, but not surprising, since Chasis and Smith 5 obtained a uiea/inulin clear¬ 
ance ratio ranging from 0.35 to 0.6S in 10 normal subjects. 

Lowering the so-called normal values for standard and maximum urea clear¬ 
ance did not improve the degree of correlation in our patients. Simultaneous 
urea and inulin clearances were about equal as to urea clearance being above or 
below inulin clearance and correlation was improved showing that errors of 
collection and timing contribute to part of the error in the ward clearances. 

In discussing the clinical use of urea clearance, Smith 2 states, “The more 
exact interpietation of the pathological physiology of the kidney cannot rest 
upon the assumption that the urea clearance bears any constant relationship to 
the filtration rate, for urea is too diffusible and its excretion involves too many 

. 6 Chasis, H. and Smith, H. W : The excretion of urea in normal man and in subjects 
With glomerulonephritis. J. Clin. Invest , 17: 347,1938. 
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variables as judged by the inulin clearance_But the fact remains that, for 

ease and rapidity in assessing renal function in general ward service, the urea 
clearance is unequalled.” 

The fact that these simple tests give no indication of the adequacy of tubular 
function needs no elaboration. While it may seem ill-advised to try to obtain a 
percentage evaluation of effective renal plasma flow (C PA h) from as uncontrolled 
a procedure as a PSP test, there does appear to be a very rough correlation as 
one would expect since both PAH and PSP are eliminated by the same mecha¬ 
nism. However, it is now patently deceptive to try to make an interpretation of 
the PSP test in terms of per cent of normal function. 

As an example of the deception of this test we cite the following case: L. C., 
an 18 year old white man with progressive glomerulo-tubular nephritis exhibited 
the laboratory data presented in table 1. In November 1948, he had just recov¬ 
ered from the acute onset of the disease and in July 1949, he had another acute 
exacerbation with increased loss of function. In October 1949, he appeared to 
have a remission but his tubular function and glomerular filtration rate were 
still depressed. On all three occasions the PSP excretion was below normal but 
was remarkably consistent in the presence of progressive loss of function. The 
patient died in May 1950. 


CONCLUSION 

We conclude that neither the urea clearance nor the phenolsulfonphthalein test 
gives reliable results in terms of per cent of normal glomerular filtration rate, 
effective renal plasma flow, or excretory tubular function. This study is not 
intended to shake the faith of those Avho must continue to rely on these tests as 
their best measures of glomerular and tubular function, but rather to encourage 
a more realistic appreciation of just how accurate these studies are. Scrupulous 
attention to accuracy of timing and urine collection cannot be too strongly 
emphasized. 

SUMMARY 

Urea clearance and inulin clearance are compared in 115 tests. The 15 minute 
excretion of 6 mg. of intravenous PSP is compared to PAH TM in 43 tests and 
to PAH clearance in 56 patients. The 60 minute excretion of PSP to PAH clear¬ 
ance are compared in 61 patients. 
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THE HYDRO-VAC 

WILFORD A. II. COUNCILL, JR. 

From the Department of Urology, University of Virginia Hospital , Charlottesville, Va. 

One of the most difficult procedures in renal surgery is the complete removal of 
fragments of large renal calculi which have been broken off during the manipu¬ 
lative attempt at removal. Calcareous material, too small to be palpated with 
the gloved finger, must certainly provide a nidus for further precipitation of 
urinary salts and subsequent reformation of stones. 

In an attempt to provide a better instrument for dealing with tliis situation, 
a simple and inexpensive device has been designed employing the two principles 
of suction and lavage functioning concurrently in a single element. The instru¬ 
ment uses the usual operating room suction apparatus and an irrigating flask, 
both of which are always available. The Hydro-Vac is of stainless steel construc- 


VATER UilET 



tion and is approximately eight inches long. It consists of three main parts: a 
water inlet tube, a suction tube and a sump bowl and trap (fig. 1). The water 
inlet tube provides a constant medium for agitation and flotation of stone par¬ 
ticles. The stream is directed to the most distal point of the instrument and so 
sets in motion those particles entrapped within the periphery of the suction tip. 
The suction portion is a tube approximately 0.7 cm. in diameter which is con¬ 
nected to the surgical suction machine. This diameter allows passage of small 
stones which when aspirated are deflected from the direction of flow into the 
sump trap. 

TECHNIQUE 

The Hydro-Vac is inserted into the pyelotomy incision and the tip of the in¬ 
strument advanced gently toward the infundibulum of the affected calyx and 
the combined filling and evacuation procedure begun. During the manipulative 
process the rubber suction tube may be compressed intermittently to allow' over 
filling and increased turbulence of the calcareous material. Release of the suc- 
Acceptcel for publication December 5, 1952. 
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tion tube with the pelvis filled thereby enhances the possibility of complete 
stone removal. 


SUMMARY 

A new instrument has been presented to assist the urologist in his attempt to 
remove small stones or the products of morcellement incident to pyelolithotomy. 
The instrument is small enough to be inserted into the pyelotomy and yet large 
enough to be easily manipulated in the operative site. 

The writer wishes to express his thanks to Mr. Frederick J. Wallace of Ameri¬ 
can Cystoscope Makers, Inc. for his kind assistance in the development of the 
Hydro-Vac. 
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KNEE-ACTION CORD HOLDER 
EARL T CUMMINGS 

Water, power and light must be leadily accessible for suigical procedures 
when using any type of endoscope, whether in the urinary bladder and prostate 
or in the vagina or rectum The mechanical equipment pictured (fig 1) and 
described herewith, has been found piactical, simple and convenient during the 
past 2 years 

The spung-arm with loop guides holds the colds fiimly m a convenient posi¬ 
tion for the surgeon, and yet allows a delicate knee action response to any 
change of position, without tension The spiing arm fits into a stationary upright 
steel tube which is easily adjusted by 2 thumb sciews to any desirable height, 
and will accommodate the operatoi in eithei the standing or sitting position 





The supporting tube is fi\ed to the side of the opeiating table by a small 
arm held with 2 metal screws Fastening this tube fiimly to the table is accom¬ 
plished by two J4 inch holes drilled through the table fiame This attachment 
is both simple and small, and readily adaptable to most of the cystoscopic 
tables in popular use today In older to be out of the way this cord holdei should 
be attached to that side of the table which is opposite to the \ lay Bucky mech¬ 
anism 

This nistiument is constructed throughout of stamless steel, and is demount¬ 
able so that the knee action arm may be readily stenlized by autoclaving, boil¬ 
ing or in cold solution 

Use of this cord holder eliminates any need for having the colds held by a 
nurse oi attendant, avoids such improvisations as rubbei bands or ngid sup¬ 
ports, and most important, it keeps the cords fiom coming in contact with the 
patient 
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INTERRELATIONSHIP OF RENAL CYSTS AND TUMORS 
REPORT OF THREE CASES 

THOM VS E GIBSON 

Probably no organ m the body lb more subject to cyst formation than the 
kidney These cysts assume such startling piopoitions and infinite variety that 
they have long been the subject of fascinating speculation as to their etiology and 
pathogenesis Beil event! m ins schematic diagram lllustiates twelve diffeient 
types of renal cysts Even then he does not include echinococcus cysts and the 
most bizaire manifestation of all, polycystic disease of the kidney Obviously 
no single theory of ongin will suffice to explain the multiplicity of cyst types I 
do not propose to try to elucidate or e\ en enumerate the many theories of 01 igin, 
but wish to confine my lemaiks to one phase of the problem, namely the estab¬ 
lished clinical relationship of cysts and tumors, and certain deductions from 
proved expeiimental facts as they lelate to this pioblem 

The following 3 case repoits will serve to illustrate this relationship The 
rarity and unique chaiacter of the fust case is of especial interest 

cxsn nci'onTs 

Case 1. A white woman 53 yeais of age enteied St Josephs Hospital March 
23, 1050, with the complaint that 3 days previously while making up her bed 
she felt something snap m the light sacro iliac legion Pain in this region per¬ 
sisted, particularly with movement of the spine and walking There was no 
radiation, or increased pain on coughing Physical examination revealed a lather 
obese woman with essentially negative findings except for an incisional hernia 
which followed appendectomy complicated by pentomtis fifteen years ago Blood 
pressuie was 180 systolic, 9-t diastohe Unne analysis was negative. Blood studies 
w ere within normal limits and serology negative Sedimentation l ate w as normal 
She was discharged follow ing orthopedic consultation 

She re entered the hospital on Novembei 1, 1950, appioximately eight months 
later, complaining of a tumor mass in hei abdomen which was causing discom¬ 
fort because of its size She had noticed it foi about one month At this time her 
blood pressuie was 160 systolic and 80 diastolic A loentgenogiam of the chest 
was negative Physical examination levealed an enoimous smooth abdominal 
mass, not in the least tendei, which suggested a full term pregnancy except that 
it appealed to arise in the left uppei quadrant of the abdomen The mass seemed 
to increase noticeably in size from day to day A complete uiological investiga¬ 
tion was done which showed a giotesque distortion of the left kidney m the pye- 
lograms (fig 1) consistent with a tumoi so large that it displaced the opposite 
kidney The indigo caimme concentration in the urine from both kidneys was 
excellent although theie was a slightly delayed appearance time on the left 

Left nephrectomy was performed November 5, 1950 On exposing the kidney 

Read at annual meeting Noith Central Section, American Urological Association, Oc 
tober 8-11,1952 
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Fig. 1. Case 1. A, bilateral pyelograms showing displacement of left kidney and pyelo- 
graphic defect due to large sarcomatous cyst of left kidney. Right pyelogram shows dis¬ 
placement of light kidney by left renal tumor. C, over-injected left pyelogram made in 
lateral oblique position. B, sketch of specimen illustrating giant cyst containing tumor. 

through a flank incision the presenting surface of the mass suggested the presence 
of a gigantic solitary cyst of the kidney. Accordingly, a large trocar was inserted 
through the cyst wall and a large amount of brownish hemorrhagic fluid was 
evacuated. The cyst wall was so adherent to the diaphragm and peritoneum that 
it was separated only with great difficulty, and could not be accomplished with¬ 
out tearing into the cyst cavity. After all the fluid was evacuated the mesial 
wall of the cyst at its area of attachment to the renal parenchyma was found 
covered with an extensive growth, resembling a solidified mass of gelatin. A 
large quantity of this material (which on frozen section proved to be sarcoma) 
was scooped out of the cyst cavity to reduce its size. The mass including the 
kidney was then easily removed. 

The patient, in spite of the size of the tumor, and difficulty of removal, had 
a remarkably smooth convalescence and was discharged with her wound healed 
on the ninth postoperative day. 

The specimen was examined by the pathologist, Dr. G. C. Lake, who noted 
that the sum total of fluid in the cyst was 7800 cc and that the total weight of 
cyst fluid plus tumor mass was 9640 gm., or a little over twenty one pounds. The 
mass appeared to arise in the renal parenchyma, the upper pole of the kidney 
being nearly all destroyed while the lower pole was intact. There was a fairly 
sharp line of demarcation between the cyst wall and kidney substance, and no 
connection between the renal pelvic mucosa and the tumor was made out. The 
report on the histologic features of the tumor was as follows: “Microscopic: 
Sections from several areas of the solid tumor, from the junction zone of the 
kidney, and from the cyst wall were examined. The most characteristic featuie 
of all the sections is the presence in some portion of the section of a spindle cell 
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Fig. 2. Case 1. A, Low power. B t High power microphotographs of tumor fiom medial wall 
of cjst showing its saicomatous character (mcsoblastic nepluoma) 


formation (fig. 2) similar to that seen m the first frozen sections. Invasion of the 
growth into the kidttey tissue is slight and in most areas it is separated by the 
dense capsule. In the spittdle cell growth there are occasional small tubular or 
cystic structures apparently lined by some type oi epithelium; however, there 
does not seem to be sufficient structural characteristics in the sections to warrant 
an opinion as to the origin of the trssue. Tentative diagnosrs: A cystic tumor of 
the kidney with marked degenerative changes, possibly a very atypreal primary 
kidney tumor or possibly of some other origin invading the kidney and apparently 
sarcomatous in character.” 

The highly malignant character of this cystic tumor is shown by the fact that 
the patient died approximately one year following operation with roentgeno- 
graphic evidence of lung metastases, metatasis to the light humerus, and local 
recurrence in the abdomen. A nodule removed fr om the anterior end of the inci¬ 
sional scat showed the histologic structure of the primary tumor. 

Pathogenesis. About 7 per cent of solitary cysts of the kidney contain neoplastic 
proliferations. The fluid content is usually clear and serous in type, but may be 
hemorrhagic as a result of trauma to a pre-existing lesion, prolifeiative growth 
of the interior cyst lining, or malignant degeneration (Kutzman and Sauer). 
In the seiies of 249 cases collected by Hepler thirty-seven were hemoirhagic, 
and in the series of Braasch and Hendrick eleven of 163 cases. Lowsley and Curtis 
state that as high as 25 per cent of hemorrhagic cysts contain malignant ele¬ 
ments It is therefore of paramount clinical importance to keep in mind the pos¬ 
sibility of malignancy when a hemorrhagic cyst is encountered. The fluid content 



244 


TIIOMAS E. GIBSON 


may be either frankly bloody or chocolate brown as was the case in this patient. 
Abeshouse states that serous cysts usually increase slowly in size, but cites some 
notable exceptions in which the cyst assumed tremendous proportions with 
alarming rapidity. This, I believe, is more apt to happen in the case of hemor¬ 
rhagic cysts. Obviously, in my case the increase in size had been very rapid and 
terminally a day to day augmentation was evident. Although my case, because 
of its rather uniform histologic structure, is called a fibrosarcoma, it has occa¬ 
sional elements suggestive of Wilms’s tumor. Culp and Hartman have shown in 
an excellent clinicopathologic study of Wilms’s tumors and related neoplasms 
that they are all closely related and have a common origin. They recommend 
that these tumors be called mesoblastic nephromas, and the term Wilms’s tumor 
abandoned. Their derivation from embryonal mesenchyme whether they are so- 
called Wilms’s tumors or whether they show a more uniform structure, such as 
the case I am reporting, seems the most logical explanation of their origin. Like 
testicular tumors, these tumors of the kidney have an inherent potential for 
mixed histology but occasionally one cell type may predominate. Seminoma of 
the testis, for example, often seems to be a pure unicellular type of growth, but 
meticulous search will reveal other diverse elements. Reference above to the 
pathologist’s report indicates the presence of other cellular structures in the tumor 
which is the subject of this report although on superficial examination it would 
appear to be a pure spindle cell sarcoma. 

Case 2* Well developed and nourished white male, age 37 years, entered 
hospital February 8, 1952 with complaint of sudden severe pain in right costo¬ 
vertebral angle associated with gross total hematuria which began 5 days before 
entry. On entry the pain had subsided except for moderate tenderness in the 
costovertebral angle. Urine specimens were grossly blood tinged. Excretory 
urography revealed a large right renal shadow and total absence of function on 
the right (fig. 3). A retrograde study showed an abnormal right pyelogram con¬ 
sistent with renal tumor involving the upper pole of the kidney. There were no 
other abnormal physical or laboratory findings. On February 12, 1952, under 
pentothal-curare anesthesia, a transperitoneal right nephrectomy was done with¬ 
out appreciable difficulty. The patient was out of bed on the second postopera¬ 
tive day and had an uneventful recovery. The specimen is illustrated in figure 4. 
The pathologist’s report was as follows: “Gross: The specimen consists of a 
kidney weighing 310 grams and measuring 11 cm. in length by 10 cm. in width 
across the upper pole, 6 cm. width across the lower pole, 8 cm. in thickness across 
the upper pole and 5 cm. in thickness across the lower pole. A moderate amount 
of perirenal fat is: - to the surface and is adherent over the upper pole. 

When trimmed a ; . ius thin walled cysts are seen beneath the capsule 

the upper pole ■■ < zy. The lower half presents a normal external ap- 

ance. The m readily from the lower half of the kidney but is 

.: it to the uj ■ sancfi a yellowish-orange tumor mass, 

d with red is big the jf vma near the pelvis and base of 

V- 

- 2 and 3 wei <rman *ital and are reported through the 

■f Col. Jack 1 -'ET-Mii 



RENAL CYSTS AND TUMORS 


245 



Fig. 3. Case 2. A, excretion urogram showing large right lcnal shadow’ with total absence 
of function on the right. B, right retrograde pyclogram showing deformity characteristic 
of renal tumor. 


the supeiior calyx. The superior calyx is markedly distorted and numerous large 
cysts filled with a clear yellow fluid aie seen throughout the upper pole not com¬ 
municating with the pelvis. The mucosa lining the calyces and pelvis is bluish- 
grey and shows numerous areas of submucosal hemorrhage. Theie is no evidence 
of the tumor arising from or growing through the mucosal lining of the calyces 
or pelvis. The tumor mass is rather lobular, one portion extending to within less 
than 2 cm. of the surface and measuring 2 cm. in greatest diameter. Another 
small lobule extends inward and upward toward the superior calyx and measures 
appioximately 1.5 cm. in diameter. The hemorrhagic discoloiation of the pelvic 
mucosa extends into the upper portion of the meter for a distance of about 2 
cm. The distal 4 cm. of uieter submitted shows no abnormality in the mucosa 
or in the wall. Dissection of the pelvis leveals no extension of tumor along any 
of the lenal vessels. 

“Microscopic; Sections through the tumor show large masses of neoplastic 
epithelial cells growing for the most part in a papillary pattern but occasionally 
appearing as gland-like structuies. Coarse fibrous trabeculae extend iriegularly 
through the tumor and the tumor cells have a network of lather delicate con¬ 
nective tissue, at times containing large distended blood vessels. Most of the 
cells aie large, pale staining and vacuolated, but in places the cells aie smaller, 
more darkly eosinophilic and granular. The nuclei sho\v moderate variation in 
size, shape, and chromaticity. Some are small and pyknotic, others large and 
vesicular. Modeiate numbers of mitoses aie seen. The expansile growth of the 
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Fig. 4. Case 2. Drawing illustrating clear cell carcinoma of right kidney with multiple 
cysts distal or peripheral to the tumor. 

tumor compresses the adjacent kidney parenchyma in which there is atrophy of 
the tubules, interstitial fibrosis, round cell infiltration and scattered hyalinized 
glomeruli. In many places the tumor is necrotic and contains large areas of 
hemorrhage and cystic degeneration with the cavities sometimes filled with 
granular eosinophilic material and at other times being empty. The cystic spaces 
in the upper pole of the kidney appear to have been formed by tumor necrosis. 
The tumor appears to be well encapsulated but has a lobular outline with trabec¬ 
ulae extending into the tumor tissue from the surrounding fibrous tissue. These 
trabeculae at times contain atrophic renal tubules and glomeruli. No direct 
growth of tumor cells into blood vessels is noted in the sections examined. The 
tumor extends to within less than 2 mm. of the cortex at one point and to within 
less than 1 mm. of the transitional epithelium lining the calyces. However, the 
tumor does not extend through the peripelvic fibrous tissue, the epithelial lining 
or into the peripelvic fat. Diagnosis: Carcinoma, right kidney (clear cell type).” 

Case 3. A white man, aged 64 years, complained of “gas pains” for past 15 
years. Cholecystectomy was performed in September 1945, but failed to relieve 
his abdominal distress. At time of operation he was told he had several small 
cysts in the right kidney which should not give him further trouble. Continued 
gastro-intestinal symptoms led to a check-up in May 1949 at which time x-ray 
studies disclosed an ulcer crater in the superior portion of the duodenal cap, also 
a diverticulum arising from the second portion of the duodenum. A large shadow 
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' ,^! a ' Case 3. Retrograde pyelograms (upper right) showing largo right renal mass with 
pelvis disph ,ht kidney sectioned showing large col¬ 
lapsed cyst. (lower right) shows relation of cy r st to 

Kidney with--„ . . --—- „ ..-i its mesial wall. 

was noted incidentally in the right upper quadrant which was thought to be an 
enlarged kidney. Although he had no genito-ui inary symptoms a complete uro¬ 
logical investigation was done which revealed typical pyelographic changes of 
renal tumor (fig. 5). An upper right transverse abdominal incision was made, and 
nephrectomy accomplished transperitoneally. A large cystic mass was encount- 
eied protruding from the upper outer border of the kidney. Unfortunately this 
was accidentally opened liberating some 600 cc of very dark brownish fluid. On 
examination of the specimen after removal, the base of the cyst at its point of 
oiigin in the kidney was seen to have sessile lesions which on microscopic study 
proved to be granular celled carcinoma of the kidney. The patient made a good 
recovery and when seen four months later was much improved in health and 
spirits. 

COMMENT 

Analysis of the relationships that exist between solitary cysts of the kidney 
and malignant tumors suggest four possibilities: 1) Umelated origin of cyst and 
tumor; 2) ongin of a cyst within a tumor; 3) origin of a tumor within a cyst; 
4) oiigin of a cyst distal to a tumor. 



248 


THOMAS E. GIBSON 


A careful study of the pathogenesis of renal cysts leads one to the conclusion 
that all four of these possibilities exist and can be demonstrated beyond question 
of reasonable doubt. 

1) The finding of a tumor in one pole of a kidney and a cyst in the opposite 
pole can only be interpreted as a fortuitous coincidence. 

2) Cystic degeneration within a tumor is a common and characteristic finding, 
and is well exemplified in Wilms’s tumors of the kidney and malignancies else¬ 
where such as teratoma testis. Such cysts are entirely different in appearance 
from the solitary cyst of the kidney containing a tumor apparently arising from 
the wall of the cyst. 

3) A tumor arising directly from the wall of a solitary cyst is a theoretical 
possibility and probably occurs, but experimental considerations and close scru¬ 
tiny of clinical material strongly support the conclusion that the great majority 
of these belong in category 4, because, as will be shown, the tumor arises in the 
parenchyma causing a cyst to form peripherally which later engulfs the tumor 
and gives it the deceptive appearance of arising from the cyst wall. 

4) Finally, there is the cyst which occurs immediately distal or peripheral to 
a tumor in the kidney. This is to me the most engrossing and fascinating aspect 
of cyst formation because the mechanism whereby such cysts are formed can be 
experimentally reproduced so convincingly in the laboratory. 

Some thirty years ago while I was engaged at the University of California in 
studying the effects of renal tubular obstruction by ligating the papilla of the 



Cross section of 
normal dogs 
Kidney 


14 da. complete ureteral block 



No arterial 
compression 
with complete 
ureteral block 



Partial arterial 
compression 
with complete 
ureteral block 


Fig. 6. Experimental hydronephrosis. A, cross section of normal dog skidney.B, complete 
ureteral obstruction of 14 days’ duration causing hydronephrosis. C, complete ureteral 
obstruction of 14 days’ duration with partial compression of renal artery Compare # and 
C noting marked relative increased dilatation of renal pelvis when complete ureteral block 
is associated with ischemia caused by compression of renal artery. 
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Complete block of Formotion of solitary 

ureter and one cyst by tubular block 

branch of renal at level of renal papilla 

artery and complete block of 

one branch of renal 
artery 

Fig 7 Experimental hydronephrosis D, complete block of ureter and one branch of 
renal artery causes marked relative disproportion m dilatation of renal pelvis Hydroneph 
rosis is moderate m the renal segment with intact blood supply, but quite marked in the 
segment where ischemia has been produced by compression of the corresponding branch ot 
renal artery hgation or figuration of the renal papilla results only in microscopic diiata 
tion of the renal tubules in the segment where the blood supply is not disturbed but m the 
opposite segment with arterial block a large solitary cyst forms with great rapidity 



Mechanism of cyst formation by tumor, producing 
combined tubular and arterial block m renal 
medulla. Tumor moy be outside cyst wall or in 
corporated in cyst wall 

Fia 8 Experimental production of solitary cysts offers plausible clinical explanation of 
interrelationship of solitary cysts associated with renal tumors A tumor arising m the renal 
parenchyma (F) presumably causes combined tubular and vascular block with resultant 
cyst formation distal to tumor In time original tumor may become involved m compression 
atrophy and together with the compressed surrounding parenchyma form wall of cyst (tr) 
Thus tumor which at operation appears to have arisen from cyst wall actually nan its 
origin in parenchyma mesial to the cyst wall 

rabbit’s kidney, Hepler working m the same laboratory conceived the ingenious 
idea of not only producing tubular obstruction by ligation or figuration of the 
renal papilla but also of producing ischemia of a coriespondmg segment of the 
kidnes bj pai tial or total occlusion of a branch of the renal aitery Simple tubular 
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Fig. 9. Tuberculosis of kidney with cyst formation in upper pole. This is not a caseo- 
cavernous area but a definite non-tubercuious solitary cyst formed persumably by combined 
tubular and vascular occlusion as a result of tuberculous lesions medial to cyst wall. 

obstruction produced only varying degrees of tubular dilatation but combined 
tubular and vascular block resulted in the formation of a large solitary cyst with 
amazing rapidity. Hepler’s meticulous work was published in 1930 and since 
then has been generally accepted as an explanation and elucidation of the mech¬ 
anism of origin of many renal cysts encountered clinically. The results of com¬ 
bined ureteral or tubular obstruction and vascular occlusion produced experi¬ 
mentally are shown diagramatically in figures 6, 7 and 8. With this experimental 
background, it is easy to envision the pathogenesis of many renal cysts en¬ 
countered clinically. Atherosclerotic lesions, tuberculosis (fig. 9), emboli, in¬ 
farcts, tumors or other pathologic condition so situated in the kidney as to cause 
group tubular block and vascular occlusion could conceivably result in cyst for¬ 
mation. In the case of a tumor situated in the medulla, combined tubular and 
vascular block would result in cyst formation distal to the tumor, as in cases 2 
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and 3 As the cyst enlarges it could conceiv ably engulf the tumoi so that the 
httei becomes mcoiporated m the wall of the cyst foimmg its base Ibis is the 
probable e\plmation of the laige cyst foimation occuiring m case 1 Such cysts 
aie usually hemoirhagic because of the tendency foi tumois to bleed In many 
cases the cyst appeals to glow at the expense of the tumoi since many sohtaiy 
hemoirhagic cysts aie repoited m which only' smdl lemnants of tumoi tissue can 
be found in the cyst wall V rapidly glowing cyst would be more apt to result in 
compiession atiophy' of the tumoi Heplei cites the c ise of a cyst the size of a 
giapefruit which mcieased to that of a full teim piegnancy m two months 
In case 1 of my lepoit the patient on physical examination had no palpable ab 
donimal tumoi S months pieviously and yet at the time of opeiation it weighed 
21 pounds Duting the last tlnee or foui days befoie opeiation it appealed to 
show a daily mciease in si/e Neff collected 5 cases of sohtaiy lyst containing 
large quantities of fluid (Cassioh) 12 liteis, (Lochyer) 25 pints, (Lamson) 11 
to 12 quarts, (Kiognis) 10 liters and (Vrchei) 9 quaits He lepoits a peisonal 
ease of massive hemorrhagic cyst m a Wilms’s tumoi of the kidney weighing 
thnty pounds which was rapidly growing He accepts Hepler’s explanation of 
pathogenesis as the piobable one in his case "lhe close similarity between his 
case and case 1 in my senes suggest a sinulai etiology Gutienez has lepoited a 
similai case in an 18 year old gul, the cyst containing 5 liteis of fluid and the 
remnants of a Wilms’s tumor m the wall of the cyst at its base 
Walsh who has nsi ta « ad ovet 500 cases of cystic disease of the Kidney, found 
the incidence of malignant tumor to be 7 per cent In hemorrhagic cysts the 
incidence of associated neoplasm was 30 pei cent He concludes that a closei re 
lationship exists between cystic disease of the kidney and tumoi than can be 
explained on the giounds of meie coincidence He favors Heplei’& theoiy, and 
notes that m cases of associated cyst and neoplasm the neoplasm impinges on 
the base of the cyst in nearly all of them 
In conclusion the lesson to be drawn fiom this presentation is that solitary 
cysts of the kidney should never be regarded lightly, but should all be exploied 
with the idea of malignancy in mind, and that they deserve more than cuisory 
examination because of the possibility of small remnants of tumor tissue lurking 
at the base of the cyst oi of actual neoplasm located in the parenchyma medial 
to the cyst vv all 

CONCLUSIONS 

Thiee cases of cystic disease of the kidney associated with malignancy aie 
lepoited 

The association of renal cysts and tumois of the kidney is of such frequency 
as to suggest a causal interrelationship 

The experimental pioduction of lenal cysts by means of combined renal tubu 
lar and vascular block appeals to be leproduced clinically by many renal tumois 
which are found m association with cystic disease 

The clinical application of this concept stiesses the importance 0 f mvesti 
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gating every case of cystic disease of the kidney for associated malignancy either 
within the cyst, where it may exist only as minute remnants at the base of the 
cyst wall, or as a well defined growth outside and medial to the cyst wall. 

450 Sutter St., San Francisco 8, Calif. 
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SOLITARY CYSTS OF THE KIDNEY REPORT OF A CASE IN 
AN INFANT 

E II TR1VERS 

Recent literature contains few refeiences to solitaiy cysts of the kidney 
Moss (1943) classifies cysts of the kidney and accepts Kampmeiei’s theory of 
their origin from embryonic piovisional nephrons which normally pass through 
a cystic stage before they finally disappeai He states that diagnosis is usually 
made in middle life and that cysts are \ery mfiequent in infants He quotes a 
series of 32 cases m which the youngest patient was 19 jears of age 
Loeb (1943) lefers to Kampmeiei’s theoiy and to Heplei’s experimental pio 
duction of cysts by a combination of tubulai obstruction and local ischemia 
He suggests that both congenital and acquired factois may play a part He de 
scribes thiee cases, all with complications 
Fister (1943) states that the solitary cyst may be congenital or acquired but 
that the mechanism of ptoduction is the same and consists of a tubulai defect 
or damage associated with a local xasculai disturbance In a series of 5 cases 
the youngest patient was G jeais old 

Chalkley and Sutton (1943) state that solitary cysts are raie in children 
They tefer to 10 collected cases and add one of their own Of these elm en, one 
cyst followed an liijuiy, anotliei was probably a hydionephrotic sac and a third 
was associated with hydronepliiosis and a tuberculous cavity in the kidney 
Two patients in the senes weie aged 1 year, one, 13 months, one, 2 years, one, 
3 years, and the others (hydronephrosis), 6 (accident), 8, 10, 11, 13 and 13 
(hydronephrosis and tubeiculosis) years respectively 
Abbey Smith (1948) refeis to o\ei 300 cases and states that 75 per cent were 
diagnosed m the fifth decade He descnbes 1 case in a man of eighteen Herbst 
and Polkey (1937) descnbe 4 cases, all in adults 
Aird (1949) states that neaily all cases of this condition ha\c been adult and 
that the chief difficulty in diagnosis is from retroperitoneal sarcoma Moison 
(1948) states that the evidence is in favor of an acquired as opposed to a con¬ 
genital etiology and classifies the condition accoidmgly He adds that these 
cysts are invariably found m those of advanced years and that they are laie 
Hie following case of a solitaiy cyst in an infant, who was operated upon at 
the age of 4 weeks, appeals woith placing on recoid as no refeience has been 
found to a patient’s suffering fiom this condition at such an eaily age The case 
Mould, peihaps, tend to suppoit the view that the condition is of developmental 
origin 


CASE REPORT 

Susan H , aged 4 weeks, was admitted to the hospital on Xovembei 28, 1950 
under the care of Dr J J Tillie who asked me to see her the following day 
Ihe baby was born m a nursing home on October 28 at full term Delivery was 
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normal and the birth weight 8 pounds, 9 ounces. She was being breast fed 5 
times daily. She slept well and the bladder and bowels were acting normally. 
There had been no vomiting. At birth it was noted that the baby had an un¬ 
usually large abdomen and she is said to have become cyanosed occasionally 
during the early days of life. Both parents were healthy as was a sister aged 9 
years. 

The baby weighed 9 pounds, 13 ounces and appeared healthy apart from the 
presence of a very large, smooth and rounded tumor filling the right side of the 
abdomen and expanding the lower chest wall. The tumor was clinically of 
retroperitoneal origin. A tentative diagnosis of retroperitoneal neuroblastoma 
or sarcoma was made and exploration advised with, if possible, removal of the 
tumor. A specimen of urine revealed no abnormality on chemical, microscopic 
or bacteriological examination. X-ray of the abdomen and chest on December 1 



Figure 1 


showed an opacity filling the right side and left upper quadrant of the abdomen 
and a normal chest apart from displacement of the diaphragm. 

Operation (December 1, 1950): Under open ether anesthesia the abdomen 
was opened by a long right paramedian incision. A cystic retroperitoneal tumor 
was identified as representing the right kidney. The left kidney was apparently 
normal and the opacity noted on x-ray in the left upper quadrant of the abdomen 
was due to displacement and rotation of the liver. The right ureter was defined 
stretched over the medial aspect of the tumor and was normal in size. I he right 
suprarenal gland was closely applied to the superior aspect of the tumor. The 
ureter was ligated and divided. The suprarenal gland was dissected free and 
returned to the abdomen; it consisted of a thin flat sheet of tissue with a pedicle 
sufficiently long to allow it to be drawn completely outside the abdomen. At 
this stage, in order to facilitate further mobilization, the content of the cyst 
was evacuated. It was then seen that there was rather more substance to the 



SOLITUn REN IL CISTS 


255 


wall of the cyst medially, at which point the lenal pedicle was identified, ligated 
and dnided allowing the tumor to be icmoved The abdomen was closed m 
layeis Approximately 20 ounces of clear coloiless fluid had been ecacuated 
fiom the cyst 

The postopeiative period was linerentful except foi pyiexia on the second 
day which rapidly subsided with the oial admmistiation of penicillin On De 
cembei 4 the baby weighed 8 pounds, 8 ounces with the diessing m place She 
was discharged on December 13 with the wound healed, weighing 9 pounds, 3 
ounces and taking her feeds w ell 

Figure 1 shows the x-iay appearance befoie opciation The lining of the cyst 
was of delicate fibious tissue devoid of epithelium Ihe lenal tissue was com 
pressed with glomeruli m the parts adjacent to the cyst 

Ihe patient was examined at the age of S months b\ Di fillie and mjself 
and was found to be m excellent health 

I wish to thank Dr Tillie, in whose wards this child was treated, foi his help 
and cooperation, Di I E Howell, my anesthetist, Di Dand Glass, foi the 
x tajs, and Dis Stanley Wiay and A N Blades, foi the histological examina¬ 
tion of the cyst 
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Paroxysmal cold hemoglobinuria occurs in luetics, principally of the congenital 
type. In 5 per cent of cases there is no evidence of lues. Exposure to cold pre¬ 
cipitates a bout of hemoglobinuria associated with aching pains in the back and 
legs and abdominal cramps. The Donath-Landsteiner test establishes the presence 
of autohemolysin. In the foregoing four conditions described, the presence of 
hemosiderin deposits in the renal tubules is extensive. When the tubular cells 
become so saturated with hemosiderin a reabsorption of hemoglobin is im¬ 
paired and hemoglobinuria occurs at a relatively low plasma level. 

Hemoglobinuria in our case was unilateral, which ruled out the systemic and 
prerenal causes. The condition was not paroxysmal and was found associated 
with and complicated by the presence of a renal neoplasm. In that the neoplasm 
was of both tubular and connective tissue origin, one can readily see the rela¬ 
tionship of the alteration of the glomerular circulation as well as that of the 
tubular epithelium and the possibility of a direct modification of the glomerular 
capillary cells as a result of the neoplastic change. 

RENAL NEOPLASM 

Unusual renal tumors have been discussed at great length over the period of 
years, each with its own case report and separate pathologic classification and 
with little uniformity. As each mixed tumor of a carcinosarcoma type appeared, 
the lesion was frequently identified by a descriptive term of its cellular compo¬ 
nents, making for a large series of tumor types limited only by the combination 
of tissue elements and cell types found. Culp in 19-18 reviewed the literature of 
mesoblastic tumors and found 53 different diagnoses. After a study of the tumors 
and their embryological origin he suggested a common relationship and ap¬ 
propriate terminology. The term Wilms tumor in the adult has been used and 
has been associated with the description of the cellular components in the classi¬ 
fication. T. D. Moore in 1951 has evaluated this problem and points out the 
value of classification as described by Culp. It is felt the mesoblastic mixed cell 
nephroma in the adult is a more accurate classification of this type of tumor. 
One should be able to demonstrate carcinoma-like cells in tubular, cylindrical, 
papillary or solid arrangement. Sarcomatous elements must also be demonstrated 
which would include the oval or round spindle cell. 

In that these tumors are closely related and vary in cellular structure or 
architectural pattern, a minute morphologic classification becomes unwieldy. 
Culp points out that of renal neoplasms the major groups are the tumors of the 
cortex, pelvis and capsule. Malignant tumors arising in the cortex can be grouped 
as carcinoma arising from mature renal tubules and embryonal tumors from the 
renal blastema. Pelvic tumors include tumors of the renal pelvis, ureter and the 
calyceal system and collecting tubules which arise from the mesonephric or 
wolffian duct. Thus we see, of the embryonal nephroma, two major groups; 
namely, mesoblastic nephroma, which is of cortical origin, and the mesoneplnic 
nephroma, which is related to the collecting system. The mesoblastic nephroma 
can show a predominant carcinoma or sarcoma type cell, or may be of a mixed 
cell type, depending on the histologic picture in that the renal blastema is part 
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of the neplnogeme line and contains most pimutive mesodeim as well as ceitain 
elements of all thiee basic layeis T D Mooie in 1951 piesented the sixty hist 
case of a mesoblastic mixed cell nephroma It is felt fiom the histologic picture 
that this case is one of a mesoblastic neplnoma, as descnbed by Culp and by 
Mooie It has been shown that a patient with this type of tumoi has a v eiy pool 
piognosis The one yeai sunival late has been shown to be the aveiage 

C VSE RFPORT 

A 52 yeai old white woman was admitted to St Francis Hospital, Evanston 
Illinois, legistei No 31727, complaining of gioss total hematuna of 1 month’s 
duiation and associated mteimittent lumbosacial pain also foi 1 month, most 
maiked on the left side The patient had occasional bouts of frequency and bmn 
mg on uiillation foi three to foul months prioi to admission She was otheiwise 
symptom-free until 1 month pnor to admission when the back pain and hema 
tuna were noted The childhood lnstoiy was negative and the family histoiy was 
not contiibutoiy The patient had undeigone appendectomy m 1918 No othei 
major suigery was peiformed She had passed the penod of menopause 5 yeais 
prioi to admission 

Physical examination levealed a well developed, well nourished white woman 
who was not m pam Hei eats, nose and thioat were essentially noimal Pupils 
weie equal and leaded to light and accommodation Hei chest was symmetucal 
and the lungs clear and lesonant Hei heait bordeis weie within noimal limits, 
late 80 per minute, rhythm regulai, no murmurs Blood piessuie was 135/85 
Hei abdomen was soft, nontendei, no masses palpable The kidneys, liver and 
spleen weie not enlaiged Vaginal examination was essentially normal Extiemi 
ties were noimal Neurological examination was negative Hei work up included 
a complete blood count which was watlnn normal limits The blood uiea nitrogen 
was 14, creatinine 1 Uime was clear, icd, with pH of 5 5, specific gravity 1 015, 
5-G w hite blood cells, 4-5 red blood cells, 3 plus test for hemoglobin Subsequent 
specimens continued to reveal clear led uime which was found to be red when 
obtained Piophinuna and alkaptonuria weie mled out Unne cultuies levealed 
Aeiobactoi aeiogenes Cystoscopy levealed a complete lack of filling of the 
supenoi calyx of the left kidney and was thought to be compatible with lenal 
neoplasm (fig 1) Urine specimens fiom the left kidney revealed 3 plus hemo 
globm With only an occasional red blood cell Cleai led urine was seen coming 
from the left uieteral oufice A left nephrectomy was perfoimed, using the 
classical left flank appioach The kidney was identified in the wound and the 
renal pedicle was isolated befoie the kidney was manipulated, inspected and 
found to be flee of a tumoi mass This was then doubly clamped and the kidney 
lemoved without difficulty The uieter was transected 5 cm from the ureteio- 
pelvic junction The wound was closed in layeis and good healing resulted 
Postoperative chemistiy and blood counts remained within normal limits 
Examination of the tissue removed was descnbed giossly as a left kidney meas- 
uung II by 4 5 by 3 5 cm The capsule stripped with ease The kidney was 
sectioned and the cortex was found to be well differentiated and measuring 1 5 
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Fig. 2. A, Photomicrograph, X 300, of tumor section. Adenocarcinoma. Note hyper- 
chromatic nuclei and abundant mitotic figures. Ceils are arranged in sheets with occasional 
attempts at glandular formation. B, photomicrograph, X 300, of tumor tissue, this area 
showing connective tissue elements with long spindle cells and mitotic figures. 



Fig. 3. A, photomicrograph, X 150, of tumor section showing areas of combined adeno¬ 
carcinoma and sarcomatous elements. B, photomicrograph, X 150, showing invasion o 
tumor into renal pyramid with intact transitional cell covering. Note round celis in sur¬ 
rounding tissues. 
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cm m aveiage width The medullary poition of the middle uppei pole contained 
a tumoi mass measuring 2 cm in its gieatest diametei which appealed giossly 
to be a pale tiansluscent mucoid type tissue The tumoi was seen to occlude the 
infundibulum to the uppei calyx The lesion was situated in the paienchyma 
and caused extunsic pressuie on the draining system Mieioscopic examination 
of the sections levealed round or oval spindle shaped cells which were hyper- 
chromatic and found in a diffuse mucoid stroma (fig 2) Frequent mitotic figuies 
weie noted within the nuclei Also noted weie glandulai elements consisting of 
cells with small granular nuclei demonstrating fiequent mitotic figuies The 
anangement of these cells was primarily m sheets with some attempt atacmai 
foimation (fig 3, A) Round cell mfiltiation was also noted In one aiea neo¬ 
plastic invasion of the lenal pyiamid was noted without disiuption of the epi¬ 
thelial coieung (fig 3, B ) The diagnosis was that of a renal neoplasm of the 
mixed cell type demolish ating carcinosarcoma elements 

The postoperative couise was uneventful and the patient letuined home on 
the fouiteenth postopeiative day Approximately 1 month following suigeiy a 
smus tiact developed at the opeiative site with extensive gianulation tissue and 
development of local as well as distant metastatic spiead of the neoplasm The 
patient expned at home approximately six months after the diagnosis had been 
made 

SUMM YRY 

A case of a mesoblastic nepluoma of the mixed cell type in the adult is pie- 
sented, being complicated by unilateial hemoglobinuria Hemoglobmuna has 
been leviewed as a clinical entity and the mechanisms piedisposmg to its pro¬ 
duction discussed The mechanism lesponsible for the hemoglobinuria in this 
case, it is felt, was the tubular and glomerulai alteiations by the invading neo¬ 
plasm A discussion and leview of the classification of lenal neoplasms of the 
mixed type have been piesented and a case of a mesoblastic nepluoma added to 
the literatuie 

Umoeisily Bldg , Evanston , III 
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PREGNANCY FOLLOWING TREATED EMBRYONAL TUMOR 

H. IVAN BROWN and PRESTON H. PETERSON 
From the Ravenswood Hospital, Chicago, III. 

This report cites a case of interest to the obstetrician as well as to the urolo¬ 
gist. Wilms’s tumors are rare in adults, and pregnancy following treatment in an 
adult case is not found in the literature by the authors. An attempt will be made 
to summarize in part some of the recent views in relation to Wilms’s tumor. 

HISTORY 

The earliest writings referring to Wilms’s tumor were probably by Gairduer 
in 1828 when he described “fungus hematodes” of the kidney in a child. 
Priestley suggests this was the earliest writing. In 1872 Eberth described a 
mixed tissue renal tumor; Kocher and Langhans reported one of them and they 
were probabfy the first to be complete in their description. Others up to the 
present time have been describing adenosarcoma, embryonic carcinoma, meso- 
blastic adenosarcoma and as many as 50 other terms have been given to Wilms’s 
tumor, according to Culp and Hartman. In 1897, Walker summarized reports 
of some 142 cases of renal tumors which could have been Wilms’s tumors; how¬ 
ever, it is probable that many of these were hypernephromas. 

Wilms’s lengthy article in 1899 stimulated growing interest in this neoplasm. 
Huber opened the door to treatment by doing the first nephrectomy for ern- 
bryoma of Wilms. 

INCIDENCE 

According to textbooks on pathology, embryomas occur chiefly in children 
before the age of five. Others state it is most frequently seen in the first decade 
of life. Statistics from the reports available show there is no predilection for sex 
or side for lesions to occur. Priestley et al. reported that at the Mayo Clinic the 
incidence was one case in 25,000 admissions. From other centers reports vary 
widely; however, it is generally accepted that 25 per cent of malignant neoplasms 
in children are of this type. 

Wilms’s embryonal tumor is much more rare in adult life. Esersky et al. in 
1947 reported 56 cases in the literature and added three of their own. In 1948 
Culp and Hartman collected 97 cases of adults that had been reported in the 
literatui'e. 

HISTOGENESIS 

Most authors incline toward the theory of Wilms’s regarding origin of em¬ 
bryomas. He theorized that implants from a myotome became incorporated in 
the metanephrogenic ridge and that this implant ceased to grow till a later date. 
Some became rapid growing, others were slower. Another theory is that there is 
a disproportionate growth in different elements of the myotome. The most 
important argument against the myotome theory is the absence of striated mus¬ 
cle in some tissue, Esersky et al. cites this. Colmheim late in the nineteenth 
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centuiy puipoited a cell lest theoiy which ongmated fiom mesoneplmc 
tissue 

In studying the many tkeones one might summanze by saying it may be con- 
sideied that embiyonal lenal tumois arise tlnough 1) one or more germ layers, 
2) metaplasia and growth of cell lests in embiyonal kidney, 3) not unifoimly 
differentiated and with diffeient degiees of sensitivity to ladiation 

PATHOLOGX 

Chaiacteustically embiyoma of the kidney reaches a iathei laige size befoie 
metastases octui Then frequently the growth becomes rapid and fatal The 
tumor is usually encapsulated Glandulai tissue, connective tissue, muscle, bone 
and caitilage are typical A glandular or carcinomatous tumor mixed with a 
cellular sarcomatous stiucture is often found Within this may be found lem- 
nants of kidney tissue such as a glomerulus oi tubule devoid of its suppoitmg 
stiuctures Thence comes the frequently used term adenosaicoma The capsule 
pieviously mentioned is by some considered false as the same tumor structures 
may develop w ithm it and further metastases take place 

Cysts and cystic areas within the tumoi are present in many cases In both 
solid and cystic aieas, theie is frequently found fatty degeneration and grayish 
patches of necrosis The diagnosis of Wilms’s embryoma is not difficult to make 
microscopically 

Tuinem states that m older to diagnose Wilms’s tumor histologically caici- 
noma appearing cells in acinai, tubulai or groups with saicomatous like spindle 
cells should be found Priestley also behexes that this picture is an essential 
denommatoi of the tumoi 

Metastases usually occur to the local lymphatics and extend to the lymphatic 
glands adjacent to the great vessels Involvement of hvei and lungs may be 
present Metastasis to bone is rare In a series of cases reported by Pnestley, 
twelve out of 44 cases had local recutrence of the tumoi aftei excision of kidney 

CLINICAL MANIFESTATIONS 

In many cases the first and sometimes only complaint is a mass in the abdo¬ 
men This is particulaily time in children Higgins and Shively leport twenty- 
five of 2G childien presented such a history Pain and hematuria aie two other 
impoitant suggestive symptoms in the order of frequency Pam is dull and 
colicky and varies in diffeient people Temperature elevation was noted in 42 
pei cent of Higgins’ senes of children at first examination Other symptoms are 
sometimes found such as nausea, vomiting, anemia and lassitude Others report 
significant symptoms as being weight loss, cachexia and anorexia 

Laboratory findings may be rathei meager, but in a significant number of 
cases, anemia with hemoglobin as low as 8 gm pei cent, mild leukocytosis and 
mild albuminuria and/or hematuria were found 

In adults the signs and symptoms may be somewhat confusing, however. 
Sparks cites three symptoms that should alert one to nuestigating the possi¬ 
bility of a lenal neoplasm 1) Presence of a large mass, 2) toxemia with elevation 
of temperature even in the face of no unnary signs, 3) malaise 
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PREGNANCY FOLLOWING TREATED EMBRYONAL TUMOR 

H. IVAN BROWN and PRESTON H. PETERSON 
From the Ravenswood Hospital, Chicago, III. 

This report cites a case of interest to the obstetrician as well as to the urolo¬ 
gist. Wilms’s tumors are rare in adults, and pregnancy following treatment in an 
adult case is not found in the literature by the authors. An attempt will be made 
to summarize in part some of the recent views in relation to Wilms’s tumor. 

HISTORY 

The earliest writings referring to Wilms’s tumor were probably by Gairduer 
in 1828 when he described “fungus hematodes” of the kidney in a child. 
Priestley suggests this was the earliest writing. In 1S72 Eberth described a 
mixed tissue renal tumor; Ivocher and Langhans reported one of them and they 
were probably the first to be complete in their description. Others up to the 
present time have been describing adenosarcoma, embryonic carcinoma, meso- 
blastic adenosarcoma and as many as 50 other terms have been given to Wilms’s 
tumor, according to Culp and Hartman. In 1897, Walker summarized reports 
of some 142 cases of renal tumors which could have been Wilms’s tumors; how¬ 
ever, it is probable that many of these were hypernephromas. 

Wilms’s lengthy article in 1899 stimulated growing interest in this neoplasm. 
Huber opened the door to treatment by doing the first nephrectomy for em- 
bryoma of Wilms. 

INCIDENCE 

According to textbooks on pathology, embryomas occur chiefly in children 
before the age of five. Others state it is most frequently seen in the first decade 
of life. Statistics from the reports available show there is no predilection for sex 
or side for lesions to occur. Priestley et al. reported that at the Mayo Clinic the 
incidence was one case in 25,000 admissions. From other centers reports vary 
widely; however, it is generally accepted that 25 per cent of malignant neoplasms 
in children are of this type. 

Wilms’s embryonal tumor is much more rare in adult life. Esersky et al. in 
1947 reported 56 cases in the literature and added three of their own. In 1948 
Culp and Hartman collected 97 cases of adults that had been reported in the 
literature. 

HISTOGENESIS 

Most authors incline toward the theory of Wilms’s regarding origin of em¬ 
bryomas. He theorized that implants from a myotome became incorporated in 
the metanephrogenic ridge and that this implant ceased to grow till a later date. 
Some became rapid growing, others were slower. Another theory is that there is 
a disproportionate growth in different elements of the myotome. The most 
important argument against the myotome theory is the absence of striated mus¬ 
cle in some tissue, Esersky et al. cites this. Cohnheim late in the nineteenth 
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tumor m one individual may have a better prognosis than in anothei The con¬ 
dition is too rare for any group of wnteis to accumulate enough cases to make 
significant statistics, but m geneial the tumor is consideied highly malignant 
both in children and adults 

From 1914 to 1923 statistics showed 98 pel cent mortality Ladd and co 
workers from 1932 to 1941 had a mortality of 40 per cent which far surpasses 
any other leports It is tiue that most cases show definite metastases by the 
fifth month Some authois state that if the lesion lias not lecurred by one year, 
one might be optimistic about a peimanent cure Most wnteis, however, adhere 
to the 5 year survival 

Through various plans of tieatment Gahagen et al cite 35 cases and the re¬ 
port from Lippert totals 36 cases with 5 year cuie Culp and Hartman in their 
article on mesoblastic nephroma in adults report 5 adults in the literature who 
have a 5-year cure from this type of tumor 

CASE REPORT 

A 27 year old white woman was admitted to the Ravenswood Hospital with a 
complaint of severe nausea and vomiting for 3 days Clinical histoiy disclosed 
diarrhea for one day, pain in back and abdomen, and progressive abdominal 
distention ovei a period of 2 years She had no subjective signs referable to the 
urinary tract In the past theie was nothing unusual She had been married 2 
years and had never been pregnant The family history was entirely noncon- 
tributory 

On physical examinations the pulse was 120 per minute The abdomen was 
distended and flat to percussion everywheie except lit the lower abdomen, and 
no tenderness was noted 

The laboratory studies Urinalysis 1 plus albumin, numerous epithehal cells, 
and few pus cells Complete blood count 9 5 gm hemoglobin, 3,280,000 red 
cells, 15,050 white cells with 89 per cent polynuclears A plain x ray showed 
that the uppei abdomen was obhteiated by a shadow having the density of fluid 
The hepatic flexure and transverse colon were displaced downward A lapaiotomy 
was done on the first hospital day with a reserved preoperative diagnosis A 
large amount of serosangumous fluid was removed from what was thought to be 
a perinephric cyst at the time A diagnosis of an embryonal tumor of Wilms’s 
type was made on biopsy 

By means of a transperitoneal route an enlarged kidney was removed 

Pathological report “Kidney and attached mass measures 26 by 18 by 
8 5 cm The kidney itself measures 13 2 by 7 8 by 7 cm In the uppei pole of the 
kidney there is a firmly attached tissue mass blended in with the kidney sub 
stance The mass has a firm fibious wall about 5 mm in thickness It has a soft 
necrotic yellow and red content with a fleshy tissue of varying degiees of thick¬ 
ness from 5-20 mm inside the fibrous covering In the wider aieas of the wall, 
small cysts 1-5 cm with gelatinous content are present The outer surface is 
lough and has many fibrous tags and numerous hemoirhagic areas ” 

Microscopic examinations ‘ The wall of the cjst has an inner lnnng of nu- 
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merous small alveoli with an occasional large open space lined by cuboidal cells. 
Outside of this the wall is dense fibrous tissue with areas of round cell infiltration; 
irregular portions of kidney tissue are found, some single glomeruli and an occa¬ 
sional tubule. Additional sections from other portions of the soft tissue show 
acinar and tubular formation of epithelial-like cells surrounded by dense stroma 
of spindle cells having various sized nuclei. Some portions appear to have rela¬ 
tively normal appearing fibrous tissue while adjacent to this is located more epi- 
thelial-like cells and remnants of a glomerulus may be found. The solid alveoli 
are composed of small, deeply staining cells; as the inner portion is approached, 
tissue becomes necrotic. In the kidney tissue proper there are numerous deposits 
of round cells around the glomeruli and between the tubules. Diagnosis: Wilms’s 
tumor that shows inflammatory changes due to long continued drainage.” 

Radiation was not included in the treatment at any time; and years 
later, apparently free of recurrence, the patient had a spontaneous abortion 
followed by uterine curettage. Pregnancy had progressed 12 weeks. Again, 6 
years following the removal of her kidney, she had another spontaneous abortion; 
gestation was 9 weeks. 

After 8 years following the removal of the Wilms’s tumor, she was again ad¬ 
mitted to the hospital threatening to abort a 12 week fetus. With bedrest and 
conservative treatment the bleeding subsided. No complicating signs were noted 
until term when her urine showed a trace of albumin and the blood pressure 
rose to 142/90. She was admitted to the hospital and in view of the past history, 
labor was induced. She delivered a full term living infant. Postpartum course 
was uneventful. 

SUMMARY 

A case of Wilms’s embryoma of kidney in an adult is reported. 

A 5-year cure from Wilms’s tumor in an adult is reported where 9 years fol¬ 
lowing, the patient delivered a full term normal infant. 

Some recent concepts of Wilms’s tumors are reviewed. 

1045 N. California Stockton, Calif. (P. H.P .) 
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BILATERAL RENAL AGENESIS 


JACOB FRUMKIN and RUTH MARZ 
From the Department of Pathologij, Ellis Hospital, Schenecladij, N. Y. 

Congenital anomalies of the urinary tract occur very frequently but the ab¬ 
sence of both kidneys is a rare abnormality that stimulates interest and curi¬ 
osity. The discovery of four cases in 230 fetal and neonatal (1-10 days) autopsies 
for a five year period warranted the report. 

Since Coen, 1 in 1883, assembled 32 cases, the total of 166 instances have ap¬ 
peared in the literature: Rosenbaum, 2 Madisson, 3 Amolsch, 4 Hinman, 5 Levin, 6 
Guenwardene, 7 Przeworski, 8 Seidel, 3 Grimm, 10 Nation, 11 Stokes, 12 and Potter. 13 
Four new cases are added by the authors, which increase the total to 170 cases. 
This group is further increased by two if we accept Gruenwald’s 14 report and 
Auer's 15 findings of bilateral renal agenesis in the human embryo. 

Renal agenesis usually is associated with other organ abnormalities but can 
occur independently. The early authors ascribe pressure upon the developing 
embryo, amniotic adhesions, inflammation, hydramnios or oligohydramnios. 
Although these factors explain the etiology in some cases, the absence of kidneys 
has occurred without abnormalities in the amniotic fluid. Furthermore, the pres¬ 
sure theory does not account for the normalcy of neighboring organs as the 
adrenal glands and the dysplasia of the distant tissues as the lower extremities. 

Ranier 16 introduced the factor of synergetic influence of the ureteral bud epi¬ 
thelium upon metanephrogenic development. Support for this view is based 
upon the fact that completely formed kidneys are not recorded in the absence 
of the ureteral buds. Contrarily, cases have been reported in which the kidneys 
were absent but the ureters were present in some state of development. 

Brown 17 and Boyden 18 have demonstrated that the renal anlage can form an 
embryonic kidney without development of the ureter by experimental arrest of 
the wolffian duct. Nation 11 substantiates the observations by stating that re¬ 
sorption of the renal anlage always follows the failure of the ureter to come in 
contact with the nephrogenic cap. If contact does occur but fusion is improper, 
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aplasia usually results In addition, abnormalities of blood vessels might impede 
the gioivth of the renal mass or wolffian duct 
Madisson 3 attributes anephiogenesis to defects e germ plasm on a mutation 
basis and cites two cases of bilateral lenal agenesis occurring in separate preg¬ 
nancies of the same mother 

Arey 19 explained the cause of all hinds of anomalies by a single factoi, de\ elop- 
mental arrest 01 inhibition, with the exception of those admittedly hereditaiy 
and transmitted thiough the germ plasm m accoidance with laws of genetics 
Expeiimentally, Stockard" 0 demonstiated that he could pioduce any anomaly 
by lowering the tempeiatuie oi reducing the oxygen supply (lowering oxidation 
of development) The whole embiyo and its component parts do not develop 
at the same rate Theie aie periods of active growth followed by mteivals of 
slow growth and relatne nondiffeientiation If airest occurs duung active 
growth 01 diffeientiation of an oigan, it would consequently be suppiessed and 
fail to develop Arrest duung natural letardation periods lesults in little 01 no 
damage to the organ Riddle 21 agreed with Stockaid’s conclusion and added 
that accelerations of metabolism, if occurnng at cutical stages, aie as effective 
as arrests in causing malformations 

Renal agenesis has a definite sex directed tendency The ratio of males to 
females is 3 07 1 (95 males, 31 females and 42 unclassified) Contianly Nation 11 
states the ratio of uieteral anomalies as 1 male to 4 females 
Accoidmg to Potter" 2 bilateral lenal agenesis can be diagnosed by typical 
facial characteristics consisting of increased space between the eyes and the 
presence of an unusually prominent fold ansing at the inner can thus of each 
eye The facies resemble extreme piemature senility with flattening and bioad- 
ening of the nose, receding chm and large low set eais containing very little 
cartilage Three of the four cases reported by the authois, as well as Levin’s 
case, did not confirm the typical facial findings In the 20 instances reported by 
Potter" 2 there was no causative relationship of method of dehveiy, panty, 
maternal age or complications of piegnancy 
Associated malformations of other oigans and systems weie multiple and 
variable Dysplasias of the lowei extremities weie prominent as suenomelus, 
apus, monopus and othei lessei deformities The terminal large bowel was 
usually undeveloped and the anus was oidinanly not patent Cases of absence 
of the upper abdominal viscera, such as the livei, spleen, stomach, and pancreas, 
were often associated with aciama and abraclna In most instances the adrenal 
glands were present in the usual site and normal except for alteiation of foim 
due to renal absence Occasionally the adrenal glands were repoited as hy- 
peitrophied 

The dysplasias of the gemto urinary systems were the piedominant features 
In the male the wolffian duct system w as most often affected, w hereas in the 

19 Arey, L B Developmental Anatom} Philadelpln i W B fe lunders Co 1936, pp 
262-263 

M Stockard C R Am J Amt 28 115 192S 

"‘Riddle O Am J Anat 32 199 1923 

22 Potter T L Am J Obst AGvnec 68 SS5 1916 
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female the mullerian duct system was influenced. The gonads were commonly 
present, abnormally formed and often undescended. The prostate and seminal 
vesicles were reported in some cases, and undeveloped or absent in others. The 
ureters were usually absent but in a very few cases rudimentary ureters were 
found as well as microscopic evidence of renal elements. The bladder was present 
in half of the cases. 

With exception of two instances all cases of bilateral renal agenesis died 
within hours of birth or were stillborn. The exceptions included one patient who 
lived 11 days and the other 21 days. Cause of death hi practically all was extra- 
renal. Since an anephric fetus can come to term, kidney function is not necessary 
for development and growth in utero. 

CASE REPORTS 

Case 1. (N-49-167) a malformed fetus (Monopus) was delivered stillborn 
September 8, 1949 about 8 weeks prior to the calculated term. The mother, 
23 .year old para 1, had epileptiform seizures during the course of the pregnancy. 
Fetal heart sounds ceased during the second state of labor. All the placental 
vessels showed extreme congestion on gross and microscopic examination. 

The infant displayed a well-formed head, neck, upper torso and upper ex¬ 
tremities (fig. 1). It measured 31.5 cm. total length and weighed 1040 gm. The 
abdomen was elongated, flattened and tapered to a single lower extremity, 
17 cm. long. A single pelvic bone projected under the intact skin. The sacrum 
and coccyx were absent but a dimpling of the skin occupied the pudendal region. 
There was no evidence of a urethral meatus, scrotal tissue or pudendal folds. 



Fig 1 Case 1. Premature monopus with bilateral lenal agenesis 
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X-ray studies demonstiated uoimal skeletal dexelopment of the skull, eei vi¬ 
ral dorsolumbai spine, thorax and upper extiemities The saeium, coccyx, light 
ilium and right leg were absent The single femui on the left side was unusually 
bioad in the distal half Two similar bones in the leg lesembled tibiae 
Dissection disclosed notmal head, scalp and skull Meningeal and ceiebial 
vessels uere congested but the biam was well developed for the size of the fetus 
The thoracic cavity and contents weie normal except foi the small thymus, 
which weighed one giam The uppei abdominal oigans including the li\ei, 
spleen, stomach and small intestines were not lemaikable At the umbilical level 
the descending colon was constncted and became continuous with the tissue of 
the uiachus, although there was no distinct lumen between the two structures 
The ovoid adienals (4 gm combined weight) were histologically noimal 
Those organs, not identified, weie sigmoid, colon, lectum, anus, kidneys, uie- 
teis, miliary bladdei, uterus, internal genitalia and gonads Distinct tissues 
pertaining to the urogenital tiact were not obseived in the prepudendal tissue 
mass Microscopic studies of the noimally developed organs failed to disclose 
any significant changes Pituitaiy gland was not available 
Casa 2 (N-51-1G5) a 23 yeai old, Rh positive, gravida 3 had xagmal bleeding 
at 31 weeks’ gestation Spontaneous onset of labor de\eloped 1 week latei and 
she delivered a living, male infant by bieech piesentation The infant was 
cyanotic and had repeated episodes of apnea followed by irregular caidiac 
lhytlim The heait ceased 1 hour following delivery Obstetucal histoiy le- 
vealed one living child born in 1949 and one late aboition m 1950 The placenta, 
umbilical cord and fetal membranes were not remaikable 
Postmoitem examination The infant was a male, externally well-foimed and 
normally propoitioned, 38 cm long and weighed lGbO gm The facial expiession 
was not unusual The thoracic cavity and contents weie normal Although the 
thymus was large (12 5 gm), it was limited to the mediastinum The livei, 
spleen, pancreas, gastro intestinal tract and biliary passages were noimally 
developed Meconium was piesent in the entire colon and around the gaping 
anus 

The adienal glands weie disc shaped, and histologically normal Small, well 
formed testes w ith attached epididymides were found in the lateral pelvis neai 
the inguinal canals Both kidneys and ureteis weie absent The unexpended 
unnaiy bladdei showed the usual relation with the urachus, umbilical aitenes, 
piostate, seminal vesicles and uiethia The penis was well developed The 
skeletal system was noimal 

Microscopic studies Theie was marked congestion and fiesh, focal, mtei- 
stitial hemonhage m all the tissues, especially in the lung sections Renal paien- 
chyma was not found The tissue of the piostate, unnaiy bladder, urethra and 
penis weie noimal Sections of the pancreas demonstrated comparatively few 
small islets of Langerhans The thymus and gonads were histologically normal 
Case 3 (N 51-210) a 1280 gm, living, male infant was delivered 2 months 
puoi to the calculated term Paients and one sibling were in good health The 
cyanotic infant (Rhpositne, Coombs test on cord blood, negative) displayed 
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“obstructive type breathing" from time of birth, although the respiratory tract 
was patent. Cardiac function ceased three and one half hours following birth. 

The 39.5 cm. long body demonstrated multiple external malformations. There 
were acromegalic features as manifested by a comparatively large face; over¬ 
sized jaws, chin and ears; long thin extremities with large hands and feet; and 
particularly long fingers and toes. The eyes bulged outward from well formed 
orbits; conjunctival vessels were congested; and the accessory canthal folds 
were not present. The perineum presented a gaping anus and empty scrotal 
folds. A broadened penis terminated in a congested glans without the external 
meatus or prepuce. 

Dissection of the head disclosed complete absence of the fontanelles. The 
meningeal and cerebral vessels were congested with purplish blood but anatomi¬ 
cally normal. The well formed brain (210 gm.) contained normal ventricles and 
choroid plexus but the pituitary was considerably softened and measured 0.5 
by 0.4 cm. 

All the tissues of the neck and chest were congested and dilated. Although the 
isthmus of the thyroid was absent, the lateral lobes were enlarged. The four 
lobed, butterfly shaped thymus (15 gm.) ascended from the mediastinum into 
the anterior triangle of the neck. 

Peritoneal cavity and organs including the pancreas, aorta and ovoid shaped 
adrenals were normal. Anterior to the meconium filled rectum the bladder was 
unexpanded and elongated with the attached normal prostatic gland and ure¬ 
thra. A single ureteral orifice was found in the bladder, which was continuous 
with a one cm. segment of a ductlike structure. The kidneys and ureters were 
not developed (with the exception of the above). Sections of the penis disclosed 
partial absence of the urethra. The gonads were located near the inguinal canals. 

Microscopic studies of the representative tissue confirmed the normal archi¬ 
tecture of most organs. Pituitary gland was composed of approximately 50 per 
cent acidophilic epithelial cells. There was considerable colloid present in the 
lumen of the dilated acini of the thyroid gland without evidence of epithelial 
hyperplasia. The adrenal cortical cells showed a moderate amount of hyper¬ 
plasia. Throughout the pancreas there was some reduction of the islets of Lan- 
gerhans. 

Multiple sections through the penis demonstrated the two corpora cavernosa. 
Between the corpora there was a compressed tubular structure lined by pseudo- 
stratified, columnar epithelium containing many mucus glands. The glans 
penis did not contain this structure. 

Case 4. (N-50-215) a three pound baby boy, bom 6 weeks prior to the calcu¬ 
lated term, had respiratory difficulties and intermittent apnea at birth. The 
pregnancy (mother 21 year old para 1) had been uneventful. The placenta, fetal 
membranes and umbilical cord were normal. In spite of oxygen the infant re¬ 
mained cyanotic. Urine was not observed at anytime. Meconium passed re¬ 
peatedly followed by pasty stools. On the fifth day of life blood tinged vomitus 
was noted. Complete blood count was normal. A flat film of the abdomen was 
not helpful. On the following day intramuscular pyelography failed to reveal 
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kidney shadows 01 concentration of the dye Uiea mtiogen (micio metliod) was 
87 nig pei cent The infant made very few spontaneous motions and theie weie 
no convulsions Incieasmg fiequent vomiting and seieie cyanosis preceded the 
caidiac anest on Octobei 27, 1950 

The body weighed 1480 gm and measuied 42 cm External malfoimations 
weie not evident and facial expression was not unusual The scrotum was empty 
and penis was normal including piepuce and meatus A stricture of the uiethra 
w as found lieai the membianous part 

The thoiacic cavity including the heart, lungs and gieat vessels were not ab- 
noimal Although the thymus gland was small (2 5 gm ) its histology was noi- 
mal Pentoneal contents were not unusual The left gonad was in the inguinal 
canal and the right gonad was m the pelvis Pancreas and adrenals weie not le- 
maikable llieie was no evidence of lenal paienchyma, pelves or uieters The 
unexpended unnaiy bladder was elongated and contained the tngone but the 
ureteial onfices were absent Piostate was noimal 

Additional microscopic findings weie acute pneumonitis, shght fatty change 
of the lnei and passive hypeienua of all tissues All eudocime glands weie histo¬ 
logically noimal Except foi undifferentiated epithelial cells in the membranous 
urethra the penile and prostatic portions weie noimally developed 

CONCLUSIONS 

Foui new cases of bilateral renal agenesis aie added to the literature 

Associated clinical and pathological findings are presented, which include 
vanous endocune dysplasias Further studies may reveal definite relationship 

The typical “facial characteristics” of renal agenesis, as reported in the litera¬ 
ture, haie not been couoborated 

Clinical observations in our senes suggested that persistent giay, cyanotic 
appearance of an adequately oxygenated infant associated ivith “obstructive 
type respuations” can be caused by pulmonary dysfunction secondary to bi¬ 
lateral renal agenesis 

The function of the renal paienchyma can be temporarily substituted by other 
organs m the neonatal period, as demonstrated by case 4, who lived for 10 days 
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HISTOLOGICAL EXAMINATION OF THE REGENERATION OF THE 
URETER IN DOGS AFTER INTUBATED URETEROTOMY 

KJ7ELD TRAUTNER and FLEMMING RAASCHOU 

From the Department of Surgery, Kommunehospitalet, the Department of Clinical Medicine, 

Kommunehospilalet , and from the Pathological Institute , Kommunehospitalet , Copenhagen 

As a result of the treatment of ureteral strictures in human beings by intu¬ 
bated ureterotomy (by the method invented by Davis), the problem has arisen 
whether the ureter is capable of regeneration and, if so, to what extent. In order 
to elucidate the question, the ureters of 7 dogs have been examined histologically 
at various intervals after partial resection of the ureter and subsequent ureteral 
intubation. 

PREVIOUS INVESTIGATIONS 

In 1948 Davis, Strong, and Drake resected in 6 dogs a portion of the ureter 
representing two thirds of its circumference and about 3 cm. long. The corre¬ 
sponding kidney was removed and the ureter was intubated; at intervals vary¬ 
ing from 4 days to 6 weeks the site of operation was examined. Active prolifera¬ 
tion of the epithelium was manifest as early as 4 days after the operation; after 
3 weeks’ epithelialization was complete, the muscular coat occupied about 50 
per cent of the circumference of the ureter; after 5 weeks and 2 days the muscu¬ 
lar coat occupied 75 per cent of the circumference, and after 6 weeks, 90 per 
cent. 

In 1950 Kimbrough, Furst, David, Worgan, and Denslow made similar ex¬ 
periments on 4 dogs without, however, removing the corresponding kidney, but 
removing the tube after 8 to 12 weeks; the histological examination was made 
2 to 8 weeks later. These experiments were accompanied by so many complica¬ 
tions (hydronephroses, development of calculi, angulations, and inflammation), 
and the histological findings were so scarce that they contributed nothing to 
the solution of the problem proper, i.e. the regeneration of the ureter. 

Herdman (1949) introduced polyethelene tubes in ureters of 15 rabbits; the 
tubes became soon obstructed by urinary sediments, and the invariable conse¬ 
quence was hydronephrosis, for which reason the author concluded that poly¬ 
ethelene tubes were not fit for ureteral intubation. 

In recent experiments on dogs by Blum and Winisdoerffer polyethelene tubes 
were also introduced into the ureters. In most cases a dilatation of the renal 
pelvis and the calyx occurred, but no calculi developed. No histological exami¬ 
nation of the regenerated ureteral wall was published. 

As the research work in Davis, Strong, and Drake’s otherwise excellent ex¬ 
periments was carried out under conditions different to those prevailing in cases 
of ureter regenerations in patients (i.e. the removal of the corresponding kidney) 
we have felt the need to repeat the experiments under more satisfactory physio¬ 
logical conditions. The corresponding kidney has not been removed in our ex¬ 
periments. 

This work was supported by grants from the King Christian X Fund, and from the P. 
Carl Petersen Fund. 
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TECHNIQUE 

Se\en medium size dogs of about one to two yeais old were used Undei in¬ 
travenous nembutal anesthesia a tianspentoneal, and usually a longitudinal 
paiaiectal, incision was made Aftei mobilizing the uietei, a portion of the Iattei 
repiesentmg two thuds of its cutumfeience and of a length of 3 to 8 cm was 
lemoved A polyethelene tube of suitable size was then mtioduced 3 to 5 cm 
pioximally and distally to the site of the uieteiotomy The lemauung uieteral 
segment was then h\ed lound the tube by 3 to 5 silk sutuies To obviate angula¬ 
tions the intubated uietei was usually seemed towards the postenoi abdominal 
wall In 2 cases the polyethelene tube was inserted as fai down as into the 
bladdei, and m 2 cases it was taken thiough the lenal pelvis and biouglit out 
thiough a nephrostomy, with a view to later lemoval of the tube the uppei 
closed end was secuied subcutaneously Only m 1 dog (No G) was the tube le- 
moved (27 days) after intubation The animals weie sacrificed oi died at penods 
vaiymg fiom 4 to 77 days aftei the operation, the urogenital organs weie dis¬ 
sected, and the site of uieterotomy examined histologically in transveise sec¬ 
tion Hematoxylene eosm and Van Gieson Hansen stains weie used 
The mean blood piessuie (gauged by a mercuiy manometer m the femoral 
artery) and the b ood uiea of the dogs weie checked both befoie and aftei the 
operation, m some cases the lenal function was also checked (endogenous 
cieatinme clearance, urea clearance, and PAH clearance) 

The polyethelene has pioved suitable as a tube material causing no develop¬ 
ment of calculi The ngidity is the only diawback of the matenal since it may 
give use to angulations of the uietei at the tube ends 

TINDINGS 

As alieady mentioned the expeuments weie perfoimed on 7 dogs but the 
total numbei of operations amounted to nine, as m 2 dogs the operation was 
performed on eithei uietei The dogs weie examined 4, 6, 10, 13, 19, 27, 50, 59, 
and 77 days aftei opeiation, as is shown m table 1 
Two out of the nine ureteiotomies later examined levealed no complications, 
but in the other cases complications weie numerous The most frequent occur- 
lence was a varying degiee of hydrouephiosis (6 cases) eithei as a consequence 
of angulation (2 eases) or because the tube had penetrated too far into the lenal 
pelvis (2 cases), m 1 case (dog No 5, left side) in which the tube was dischaiged 
spontaneously during lifetime, the hydionephiosis may have developed because 
the tube had become fixed m the pelvis In 1 case (dog No 4) the tube had 
moved half-way out of the uietei towaids the uiethia In 1 case (dog No 6) 
in which the catheter was lemoved during lifetime after 27 days, the post moi- 
tem examination, which was peiformed 50 days postoperatively, disclosed a 
seveie mflammatoiy stnctuie at the site of resection, collaterally, seveie pyo¬ 
nephrosis and purulent peritonitis had developed Among othei complications 
cases of ossification at the site of resection may be mentioned (2 cases), slight 
liypeitension (2 cases, both combined with hydronephrosis) and one reflex 
anuua (1 case), besides, m 2 dogs (Nos 5 [light side] and 7) a peculiar develop- 
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Fig 3 Dog No 2 Site of resection Left ureter High potior viett 

tions from the site of leseetiou showed normal epithelium coveting the entire 
surface Otherwise the ureter was composed of normal ureter wall components 
corresponding to moie than two thuds of the circumfeience (including circular 
as well as longitudinal muscles), the remaining one third was composed of 
mainly unorganized new connective tissue covered by epithelium The bounda¬ 
ries between the two sections were indistinct High power view of the latter 
section (fig 3) showed the wall to be composed of connective tissue covered by 
epithelium The epithelium was noimal 

Dog No 3 A portion of the left uieter lepresentmg two thirds of its circum¬ 
ference and of a length of 4 to 5 cm was lemoved A polyethelene tube was 
introduced into the uietei Duiing the ensuing 10 days the blood pressure and 
the blood urea lemamed noimal Ten days after the opeiation a post moitem 
examination was performed 

Postmoitem examination There was no angulation of the left uretei and no 
dilatation of the left pelvis The site of the uieteiotomy was coiled in adhesions 
and w as the site of slight peri ureteric thickenings The polyethelene tube w as in 
place Figure 4 shows a gross specimen (tiansveise section) of the left uieter 
corresponding to the site of lesection it will be seen how a massive tube of tissue 
has developed lound the polyethelene tube already on the tenth day 

Histological examination, 10 days, low powei view, Van Gieson-Hansen 
stains (fig 5) Sections fiom the site of lesection showed the entne cncumfei- 
ence coveied by epithelium Howevei, in pait of the motel wall it had loos¬ 
ened (Under the high powei view Mattel cd icmn.ints of epithelium weie 
observed ) Otherwise the composition of the wall wus us follows a) one sixth 
of the wall was noimal, and b) in the renmmdei, uniihu muscle was piesent 
but was interrupted m two places whim the wall was composed of connectixe 
tissue exclusively This section contained no longitudinal inusilc and the layers 
of cnculai muscle weie pronouncedly thninei Ilian m the ongnial meteiul wall 
Theie was, howevei, much cclhilui lomuitive tissue, m I lie subiniuosa as well 
as outside the muscle 
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Fig. 4. Dog No. 3 Gross specimen Transverse section of left ureter corresponding to 
site of lesection. ” 



Fig. 5 Dog No. 3 Site of resection Left uretei Low power view. 

This is a case of rapid regeneration of the circular muscle in almost the entire 
area of regeneration. Epithelium is covering the entire surface, even the two 
small sections where the wall is composed of connective tissue exclusively. 

The high power view (fig. 6) shows one section of the wall covered by epithe¬ 
lium but witli no muscle, and the wall is composed of connective tissue ex¬ 
clusively. 

Dog No. 4. Autolysis rendered the tissues of this animal useless for histology. 

Dog No. 5. Four centimeters at about the center of the right ureter were re¬ 
moved leaving nothing but a narrow dorsal ribbon of the ureter. A polyethelene 
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Fig. 6. Dog No. 3. Site of resection High power view 

tube was introduced into the right ureter penetrating into the right renal pelvis 
and 4 cm. below the site of resection. Fifty days Jater the left ureter was opened 
at a length of 3 cm. and a polyethelene tube was introduced. 

Previous to the first operation the renal function was as follow's: Urea clear¬ 
ance: 106 ml. and 82 ml. Endogenous creatinine clearance: 92 ml. and 103 ml. 
Para-amino-hippuric acid clearance: 438 ml. Eight days after the first operation 
the renal function was as follows: Urea clearance: 28 ml. Endogenous creatinine 
clearance: 47 ml. Para-aminohippuric acid clearance: 148 ml. It will be observed 
that the renal function had gone down to one third of the original value. 

The general condition was satisfactory throughout. Urination was normal 
after the first operation. During the first 9 days after the second operation, 
hematuria was observed in macroscopic examination. Five days after the second 
operation (fig. 7) the concentration of blood urea increased from 40 to 50 mg. 
per cent up to 219 mg. per cent (11 days postoperative). During the following 
days the blood urea went down again, probably on account of the spontaneous 
discharge of the polyethelene tube from the left ureter which was disclosed at 
the subsequent postmortem examination. At the postmortem examination 
(27 days after the second operation) the blood urea had gone down to 69 mg. per 
cent. The mean blood pressure (fig. 7) was tested daily from 54 days before the 
first operation until the post mortem examination. 

Even after the first operation a slight increase in the blood pressure appeared, 
which continued after the second operation. The total increase was about 25 
mm. Hg, and was probably due to the bilateral hydronephrosis which was 
disclosed at the post mortem examination. 

Postmortem examination was made 27 days after the operation on the left ure- 
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Fig. 4. Dog No. 3. Gross specimen. Transverse section of left ureter corresponding to 
site of resection. 



Fig. 5. Dog No. 3. Site of resection. Left ureter. Low power view. 

This is a case of rapid regeneration of the circular muscle in almost the entire 
area of regeneration. Epithelium is covering the entire surface, even the two 
small sections where the wall is composed of connective tissue exclusively. 

The high power view (fig. 6) shows one section of the wall covered by epithe¬ 
lium but with no muscle, and the wall is composed of connective tissue ex¬ 
clusively. 

Dog No. 4. Autolysis rendered the tissues of this animal useless for histology. 

Dog No. 5. Four centimeters at about the center of the right ureter were re¬ 
moved leaving nothing but a narrow dorsal ribbon of the ureter. A polyethelene 



Fig. 9. Dog No. 5. Site of resection. Left ureter (dissected). 

Dog. No. 6. A portion of the left ureter representing two thirds of its circum¬ 
ference and of a length of 5 cm. was removed. A polyethelene tube was introduced 
and brought out through a left nephrostomy; the tube was secured in the muscles 
of the left loin. The part of the tube which was situated in the renal pelvis was 
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provided with fenestrae. Twenty-seven days after the operation the tube was 
removed through an incision in the left loin. For a period the dog was well and 
urinated freely, but gradually it declined, and 50 days after the first operation 
the dog was killed in nembutal anesthesia. 

Postmortem examination disclosed a pronounced left pyonephrosis due to an 
inflammatory ureteral stricture at the site of resection. A severe purulent peri¬ 
tonitis was also present. 

Dog No. 7. A portion of the left ureter representing about three fourths to four 
fifths of its circumference and of a length of 7 cm. was removed. The dog was 
observed for 59 days; the general appearance was satisfactory, but a slight in¬ 
crease in the mean blood pressure occurred (from about 135 mm. Hg to about 
170 mm. Hg). The renal function remained stable. Fifty-nine days after the 
operation a left ureteronephrectomy was performed which was followed by a 
moderate fall in the blood pressure. 

Sections from the operative site, including the left kidney and ureter, revealed 
pronounced hydronephrosis and total atrophy of the renal parenchyma. The 
upper 3 to 4 cm. of the left ureter were dilated because of an angulation proxi¬ 
mal to the polyethelene tube. The site of the ureterotomy was heavily thickened 
at a length of 4 to 5 cm. A horizontal section of the site revealed a smaller circular 
lumen (the regenerated ureter) and next to it a greater lumen corresponding to 
a new chamber, covered by epithelium, of a length of 1)4 cm., which was close 
to the ureter. 

Histological examination, 59 days, low power view, Van Gieson-Hansen 
stains) (fig. 10): Sections from the site of resection (that the proper site has been 
found is proved by the suture material revealed in high power view) showed 
that four fifths of the circumference was formed by the original ureter wall; 
in places both the epithelium and the muscles were defective. The remaining 



Fig. 10. Dog No. 7. Site of lesection. Left ureter. 
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one fifth was composed of connective tissue mteispeised by modeiate amounts 
of isolated muscle tissue and toveied by lathei high epithelium 

DISCUSSION 

The object of oui expetiments has been the histological examination of the 
legeneiatiou of the uretei wall 111 dogs in w hom a portion of the uietei w all repie 
seating two thirds of its cncumfeience and of a length of 3 to 8 cm has been 
removed followed by the introduction of polyethelene tubes (but without the 
iemo\al of the coriespouding kidnej) The findings weie as follows 

1) The legeneiation of the epithelium is lapid, and alieady 10 days aftei 
the opeiation epithelium toieis the entne defect 

2) Primanly, the uieteial defect will be leplaced by connective tissue, and 

3) even the muscles aie capable of legeneiation, in the circular muscle the 
piocess of legeneiation is lapid, and as eaily as ten days after the opeiation 
almost umnteimitted layeis of cneulai muscle weie piesent In sections from the 
thirteenth day aftei opeiation it is found that the circulai as well as the longitu 
dinal muscle covei about two thuds of the cncumfereiice of the uieter 

We have thus been able to confirm the lesults of Davis, Stiong, and Drake 
In so far as it is possible to apply the results fiom experiments on healthy dogs 
to patients treated with uieteiotomy by the method invented by Davis, it is 
justifiable to say that the consequence of the operation is not the development 
of fistulas oi scats coriespondmg to the onginal stnctuie, but the legeneration 
of the uretei wall 

In addition it has been shown that polyethelene tubing is a suitable matenal 
foi intubation, a fact of lmpoitance in clinical surgery Clearly the occunence 
of calculi is obviated by this method 

SUMMARY 

The object of the expenments has been to examine ill dogs whether the ureter 
will regenerate after partial resection, followed by intioduction of polyethelene 
tubes and, if so, how the legeneiation is effected 

Nine lueteiotomies have been perfoimed on 7 dogs m which a portion of the 
uretei lepiesentmg two thuds of its circumference and of a length of 3 to 8 cm 
has been lemoved Potyethelene tubes weie introduced into the ureteis, but the 
conespoudmg kidney was not lemoved Histological examinations of the areas 
of resection were made at mteivals vaiymg fiom 4 to 77 days aftei the opeiation, 
and the findings were 

The uieteral epithelium will legeneiate lapidly, as eaily as 10 days after the 
operation, the entire defect is covered by epithelium 

Primanly, the uretei al defect is replaced by connective tissue 

Afteivvaids there is legeneiation of the muscles Theie is an almost continuous 
layer of circular muscle, and a little Iatei the ^generation of the longitudinal 
muscle occurs 

It thus appears that polyethelene is a veiy suitable matenal for tubes as it 
produces no development of calculi 
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Intubated ureterotomies on dogs have, however, been hampered by many 
complications: ureteral angulations, shiftings of the tubes, hydronephroses, 
pyonephrosis, ossifications, hypertension, and possibly reflex anuria, and if pre¬ 
vious experience did not show that complications in human beings are much 
less frequent, the application of this method to man would have been impossible. 

The authors gratefully acknowledge the technical assistance of Miss Kirsten 
Berrig, Miss Xenia Boysen, Mrs. Anna Jprgensen and the medical students 
Marius Carl, Helge Olsen and Uve Petersen. 
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TIDAL DRAINAGE OF THE URINARY BLADDER 

WILLIAM T MckENNA 

Tidal drainage of the urinary bladder can be defined as the lhythnnc, aitificial, 
slow filling, and lapid emptying of the bladdei m as neai ly a physiological man¬ 
ner as possible 

The Hist description of the pioceduie m this countiy was offered byMumo 
in 1935 His demonstration and the appaiatus lie employed were based on 
studies concerning the lirigation of the pleuia, the bladder, and other hollow 
visceia The basic principles winch Munro adopted were presented by Lavei in 
Great Biitam m 1917 Since Munro’s first papei m 1935 a laige numbei of 
devices have been suggested, practically all modifications of llumo's Each of 
these sought to collect some difficulty in making the ongmal model operate 
successfully, and some weie proposed foi secondaiy purposes such as simul¬ 
taneous cystometry, le nrigation of the apparatus to lessen contamination, 
measuiement of the amount of fluid used, and adaptations to permit the use of 
two- and thiee way catheters None of these objectives has any beaimg on the 
fundamental function of tidal diainage, and all of them can be accomplished by 
simplei and moie direct measuies than those lecommended by the seveial 
authors 

Eveiy one of the devices piesented depends oil the action of a syphon foi its 
effect All have an external source of supply foi nrigatmg solution All have an 
an vent in some poition of the system Otheiwise they may be divided into two 
groups—those that have, m addition to the foiegoing, some foim of resen on, 
and those w ithout a reservoir A full understanding of the method of action of 
all tidal diamage apparatus lequires a brief review of elementaiy physics, with 
paiticulai lefeience to the action of the syphon under varying conditions 

Figuie 1 shows a container, C (the reservon), tightly closed by a cork B, which 
admits A, fiom the supply source, and S' which is the proximal aim of a syphon 
S'S Except foi 4. and S'S this is a completely closed system Fluid entering C 
thiough A will fill C, and will use in S’ until it reaches the aich of the syphon, 
when it flows into S Since the negative pressuie developed by S'S has no le- 
placement except through A, S'S will only draw off as much fluid as enteis 
through 1, and C will not empty, if all joints are tight In this airangement 
there can be no syphon action of sufficient moment to empty C 

Figure 2 shows the addition of E, an ail vent passing through B Tluid now 
entering C thiough A will fill C and will then use in both E and S' When the 
fluid level in E and S' is sufficiently high, there is an oveiflow into S, and S'S 
will empty C and E It is necessary at this point to consider thiee possibilities, 
which aie xery simple and elementaiy 

First The amount of an draw n into the system through E may be very small, 
and the amount of fluid enteimg through A may be the same as the capacity 
of S’S Undei this condition S'S will not diaw over enough air at any one 
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moment to break the syphon, and a mixture of air and water will continue to 
flow through S'S, and C will not fill again. 

Second: The amount of fluid and the amount of air may be equal, and to¬ 
gether be greater than the capacity of S'S. Again insufficient air will enter 
through E to fill S', and the syphon action will continue without letting C fill 
again. 

Third: The amount of fluid and the amount of air entering through E and A 
together will be less than the capacity of S', and S' will pull in air enough to 
permit the syphon to break, and C will then fill again. It is only when this third 
condition obtains in any tidal drainage device that the continued recurrence of 
the interruption of syphon action is assured. 

The foregoing may be summarized in a sort of formula where R is rate, and V 
is volume for all three parts of any such system. 

RVA is greater than RVE, and both together are greater than RVS'. The 
syphon will not break. C will not refill. 



Fig. 1 


c 


Fig. 2 



RVA equals RVE and together both are greater than RVS'. The syphon will 
not break. C will not refill. 

RVA plus RVE are together less than RVS'. The syphon will break. C will 
refill. Perhaps an apology is due the reader for emphasizing such elementary 
principles. However, failure to appreciate these facts has been an obstacle to 
the wider use of tidal drainage. 

In figure 3, A' is a T-tube inserted in A outside of C. A' is connected to V 
which represents the bladder. Fluid running through A into C will fill it, and 
will rise in A, E, and S' to the level of A', at which point it will run into V. 
When V is filled to initial stress capacity the fluid will continue to rise in S', 
and overflow into S. S'S will then empty C, and the contents of V will drop 
into C by gravity, and be drawn off by S'S. V will collapse rapidly, but its col¬ 
lapse will be cushioned by the contents of C. RVA plus RVE must be less than 
RVS'S. There will be no negative pressure, or suction applied to V, as this will 

be dissipated through C and its openings. 

In figure 4 the same effect is obtained if S' be connected by A' to A. This 
merely combines S' with A, and in no way interferes with the total action. 



TIDAL DRAINAGE OF TUB URINARA BLADDER 


289 


In view of the foiegomg it is obvious that the lesei von selves a useful puipose 
First, it acts to prime the pump as one might put it It also acts as a cushion to 
the emptying of V, permitting V to empty moie by giavity than by the applica¬ 
tion of negative pressuie, which might injure the bladdei wall, if excessive It 
also acts to minimize the amount of air entenng V 
Many devices have been descubed winch use only the syphon, T-tubes, and 
an an vent, omitting the lesei von Under favoiable conditions these will opeiate, 
but it must be emphasized that all of them peimit almost as much an to entei 
the bladdei, as they do fluid The foimula evpiessed above must be boine m 
mmd when using any of the devices of this type In many, the T-tube is dis 
placed by a Y-tube, but the structuial diffcience is of small moment Air will 
entei Fup to the point at which V begins to distend, which is usually about 50 
per tent of its capacity, more oi less, depending on the degiee of paiab'sis Fiom 
this point on the fluid levels m -1, E, and S' will use, until S'S acts, allowing V 
to empty The flow' from A is still going on, and aftei the fiist emptying cycle 
has been completed, this flow from A may continue to pass over thiough S’S 
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unless it is limited to a veiy slow late This type of device may be modified by 
adding othei T- and Y tubes to provide openings foi manometiy leadings, while 
the lingating cycles aie m piogiess A closed chip m the supply line may be 
compensated foi by an e\tia T-tube All of these extra paits add complicating 
accessories to a system which is at best imperfect In some recommended hook-ups, 
the air miot is a small hypodermic needle inserted into some pait of A, and the 
diopper is a closed one Figure 5 shows the general construction of such a sys 
tem, wheie IF signifies a manomeiei attachment, and where E may be an added 
an inlet 

Figure 0 illustrates a single, compact unit winch requnes no extia paits A 
caieful study will show that it has all the essential featuies ot a tidal drainage 
instrument as is shown m figuies 1-4 It can be readily stenlized, eithei by 
boiling oi m the autoclave, as it is made entirely of Pyrex glass It is a considei- 
able improvement ovei the unit described by the author m 194S, as it is smaller 
and tbeiefoie uses less irrigating fluid m each diamage cycle, as its effective 
capacity is about 25 cc The late of flow is always visible and can be contiolled 
as m othei assemblies, by a clamp above the unit to legnlate the supply In 
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addition, E is not only an air vent in this unit, but is a safety overflow should 
the catheter become plugged. 

It is generally accepted that 10 cm. of water pressure is the level at which the 
bladder registers any sensation of contents. This does not induce a desire to 
void which develops at varying pressures up to 50 to 80 cm. water pressure, 
which is about the maximum of tolerance. It seems a safe level for any intact 
bladder, and the unit shown is designed to operate at maximum efficiency at 
pressures up to 10 cm. water. It is well to carry in mind the fact that mercury 
readings are about one tenth of water readings, since mercury is a little more 
than ten times as heavy as water. From considerable experience, 10 cm. water 
pressure is generally a safe level in the totally paralysed bladder, provided it 
has not been weakened by too long overdistention or advanced infection. The 
apparatus will work at lower pressures equally well. In setting up the unit the 



Fig. 5 Fig. 6 


outlet to the bladder, A' should be at the level of the base of the patient’s 
bladder, or about even with the rectum. The rate of flow is adjustable between 
40 and 100 drops per minute. This will result in irrigating cycles of one to two 
hours, depending on the capacity of the bladder. 

When it is felt that the pressure on the bladder should be less than 10 cm. 
water, the unit can be lowered. The container at lower levels will not completely 
empty, but the bladder will. The amount of fluid remaining in the unit will be 
in proportion to the distance below the bladder at which the unit is set, and the 
bladder pressure will be equal to the air space above the fluid level in the unit 
at the end of the irrigation cycle. In the totally paralysed bladder of transverse 
myelitis, tidal drainage should be instituted immediately before overdistention 
ruins the structure of the bladder. By preserving the integrity of the detrusor 
the period of redevelopment of function is shortened, and the final stage of the 
uninhibited cord bladder will occur in a shorter time. 



TIDVL DRAIN VOL OF THE UltIN VIIV ULADDLll 


291 


Infection is less apt to take place m a bladdei winch is fiequentlv washed 
with a suitable antiseptic solution than it is in the o\eidistended bladdei con¬ 
taining a large amount of stagnant mine Patients toleiate an mdw oiling < athetei 
well if due caie is exeicised in fiequent changing of the cathotci, and propel 
policing ot the uiethia In this eia of antiseptics and antibiotics damage fiom a 
permanent catheter can be held to a minimum If theie is uictlual obstmction 
of any kind, an indwelling catlietei can icadily be intioduced thiougli i pci 111 c d 
section 

In patients where some degtee of distention is desued as theiapj, in mtci- 
stitial cystitis foi example, the unit may be set at a lev el abov e the floor of the 
bladdei Such a setting presupposes that theie is conscious contiol, and that the 
patient can empty the bladdei against such highei piessuies The unit will fill 
the bladdei, and the patient uses the detmsoi and the accessoi} muscles ol 
uimation to complete the emptying part of the cycle This change to highei 
than 10 cm can often be of advantage m le educating the paialjscd bladdei 
when function is beginning to ictutn 

The unit can also be used foi cystometiy by allowing measmed amounts of 
fluid to enter the bladdei while laismg the unit at mtcivals In this matinci it 
is possible to determine a level at which the patient can just empty the bladdei 
through the lesistance of the unit as both amount and piessuic levels aio 111 - 
cieased 

A leview of the basic pi maples of physics undei lying tidal diainage is pie- 
sented 

A new unit is descnbed which is designed to fulfill the basic pi maples as 
outlined It is adjustable to vaiymg levels of piessuie, quantity, and rate of 
flow and is theiefoi adaptable to a lnoad lange of uses It combines m a single 
unit all of the elements which aie nccessaiy foi collect tidal diainage 

A compiehensive bibliography is appended No attempt has been made to 
icfer in the text to these articles, as none of them is discussed specifically 

62J t Stale St, Ogdensburg, N Y 
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SUPERNUMERARY URINARY BLADDER AND UI!EPER, SPIRAL 
DEFORMITY OF THE URETER, URETERAL DIVERTICULUM, 
HYPOPLASIA OF THE KIDNEY AND BICORNATE UTERUS A CASE 
REPORT 

CARROLL W BOWIE, FRED If GARVEY, WILLIAM II BOACE ind 
ELMER E PAUTLER 

From the Department of Surgery, Division of Urology, The Bowman Gray School of Medicine 
of IPalc Forest College, IVmslon Salem, N C 

The laie occuncnce of supemumeiaiy unnaiy bladder plus se\eial unusual 
clinical and anatomical aspects of the following case have piompted tins repoit 
On August 8, 1951, a 17 year old gnl, N C B No 133421, was admitted to 
the utological seivice with the chief complaint of incontinence of mine since 
birth She voided normally at legulai mteivals but had to weai a pad during 
the day because of frequent dabbling of mine in small quantities when she was 
erect This incontinence W'as not troublesome when she was lying down and she 
raiely wet the bed at night Since the age of 3 years she had had mteimittent 
episodes of acute cystitis which had lesponded promptly to rarious chemo¬ 
therapeutic and antibiotic legimens but leeuned at intervals of 1 to 3 months 
Frequent changes of the absorptive pad had peinntted her to attend school and 
to lead a fanly noimal life 

Physical examination re\ ealed an asthenic young adult gill with blood piessuie 
of 110/78 The external genitalia, \ agina, and cer\ i\ uteu weie those of a noimal 
nullipaious female A slightly tendei cystic mass approximately 7 cm in diameter 
was palpable in the midline anterior to the uterus but no othei mtiapelvic ab¬ 
normalities weie noted No evidence of an abenant uieteial onfice could be 
demonstrated about the vestibule or w ithin the vaginal vault 
The complete blood count, blood nonprotem mtiogen, and unnaiy excietion 
of phenolsulfonphthalein were within normal limits Uune analysis revealed 
innumerable white blood cells and bacilli but no casts or albuminuna Culture 
of the mine was positive for Aerobactei aerogenes and Proteus mnabilis Excie- 
tory uiograms indicated a noimal nephrogiam, lenal calyces, pelvis and uietei 
on the left without evidence of excietion from the right kidney In the 45 min 
ute loentgenogiam a slight amount of contrast material was present within 
the lower 5 cm of the right uieter and a spherical density 8 cm m diameter was 
visible posterioi and supenoi to the cystogram (fig 1, A) 

Sensitivity studies indicated that the stiain of Proteus mnabilis isolated fiom 
the bladder cultuie was sensitive to chloramphenicol and this was admnnsteied 
in doses totaling 1 0 gm daily After the symptoms of acute cystitis subsided, 
cystoscopy and methioscopy levealed a noimal uretlna and a normal uimaiy 
bladder of 500 cc capacity The uieteral onfices weie noimal in position and 
appearance hut no urine was observed to flow from the right orifice Attempts 
to cathetenze the right uietei met with an obstruction at 3 cm and loentgeno- 
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Fig. 1 . A, forty-five minute excretory urogram. Normal left pyelo-ureteiogram without 
evidence of excietion fiom right kidney. Note S3 r mmefcrical soft tissue density of super- 
numerary bladder superimposed upon cystogram of normal bladder. B, retrograde injec¬ 
tion of bulb catheter wedged in light intramural meter. Note tortuous right meter with 
imperfect filling of right renal pelvis. Pelvic ureter opens into supernumerary bladder 
which is visible above cystogram produced by reflux of contrast material into true bladder. 

grams were made following injection of skiodan through a bulb catheter wedged 
within the right ureteral orifice. A markedly tortuous ureter was thus demon¬ 
strated on the right with imperfect filling of the renal pelvis. At a point 3 cm. 
from the bladder a bifurcation of the ureter was demonstrated, the mesial di¬ 
vision of which seemed to extend into the retrovesical mass (fig. 1, B). 

Under general anesthesia a right pararectus abdominal incision was made 
and the inferior angle was extended to the midline by subsequent division of 
the right rectus muscle. The tortuous right ureter was identified and was found 
to terminate in a mass of encapsulated renal tissue 4 by 1.5 cm. in size. The renal 
blood supply was composed of several small arteries of equal caliber which arose 
from the aorta in the region of the second lumbar vertebra. A diverticulum of 
the ureter 2.5 cm. in length was found extending toward the midline at a point 
3 cm. inferior to the kidney. The spiral ureter was ligated and divided adjacent 
to the bladder wall. The point of bifurcation of the ureter was identified 3 cm. 
from the bladder and the mesial segment was traced into the retrovesical mass. 
The peritoneum was opened and the uterus was found to be bicornate but both 
ovaries and both fallopian tubes appeared normal. No other intra-abdominal 
deformities were noted. The pelvic mass was found to lie between the uterus 
and the bladder and to be covered superiorly by a reflection of the parietal 
peritoneum. The arterial blood supply appeared to originate from the anterior 
divisions of both hypogastric arteries, but the largest vessel was from the right. 
The mass was incised in the midline and identified as a muscular vesicle with a 
smooth epithelial lining and containing a small quantity of cloudy urine. The 
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Tig 2 A, superuumcrarj unnaij bladder md issociated structuies removed at open 
trou B, anatomical relationship of supernumerary bladde . i 

Sluded stiuctures were removed at operation Insert is s 

to illustrate complete separation of \\ ills of two bladdct , s 

into vagina 

mesial segment of the bifid uietei was found to open into this cystic mass by 
passing obliquely thiough the mustulai wall on the doisal and mfeiioi suiface 
A second tubulai stiuctuie was found to extend fiom the hollow useus into the 
antenor vaginal wall just to the light of the midline This was ligated and 
seteied flush with the vaginal wall and the specimen iemoted m entnety (fig 
2, A ) The anatomical relationships ate lllustiated in figure 2, B 

The patient made an uncomplicated recoveiy and has remained entnely con¬ 
tinent of uime and fiee fiom uunaiy tiact infection until the piesent time, 10 
months postoperatively 

HISTOLOGIC CHXR VCTERISTICS OP THE TISSUES 

The renal mass on cross section seemed to be giossly homogeneous without 
eudence of coitex oi medulla A few blunt calyces of the first and second ordei 
weie piesent but no definite papillae were seen Histologic examination le- 
vealed it to be composed laigely of fibio adipose tissue containing many blood 
xessels, neives and mononucleai mflammatoiy cells Within this stioma numei- 
ous disci ete foci of spindle shaped mesenchymal cells w ei e obsen ed to be gi ouped 
about tubular stiurtuies which weie lined with simple cuboidal epithelium Some 
of these tubules were atiopluc but in otheis the lumina were dilated and con¬ 
tained eosinophilic casts A few glomeiuh which appealed histologically normal 
were obseived 




Fig. 1. A, foity-five minute excietoiy uiogram. Normal left pyelo-ureteiogiam without 
evidence of excietion from light kidney. Note symmetrical soft tissue density of supei- 
numerary bladdei supeiimposed upon cystogram of noimal bladder. B, retrograde injec¬ 
tion of bulb catheter wedged in light intramuial uieter. Note tortuous right uieter with 
imperfect filling of light renal pelvis. Pelvic uieter opens into supernumerary bladder 
which is visible above cystogram produced by reflux of contiast matenal into tiue bladder. 

grams were made following injection of skiodan through a bulb catheter wedged 
within the right ureteral orifice. A markedly tortuous ureter was thus demon¬ 
strated on the right with imperfect filling of the renal pelvis. At a point 3 cm. 
from the bladder a bifurcation of the ureter was demonstrated, the mesial di¬ 
vision of which seemed to extend into the retrovesical mass (fig. 1 , B). 

Under general anesthesia a right pararectus abdominal incision was made 
and the inferior angle was extended to the midline by subsequent division of 
the right rectus jmuscle. The tortuous right ureter was identified and was found 
to terminate in a mass of encapsulated renal tissue 4 by 1.5 cm. in size. The renal 
blood supply was composed of several small arteries of equal caliber which arose 
from the aorta in the region of the second lumbar vertebra. A diverticulum of 
the ureter 2.5 cm. in length was found extending toward the midline at a point 
3 cm. inferior to the kidney. The spiral ureter was ligated and divided adjacent 
to the bladder wall. The point of bifurcation of the ureter was identified 3 cm. 
from the bladder and the mesial segment was traced into the retrovesical mass. 
The peritoneum was opened and the uterus was found to be bicornate but both 
ovaries and both fallopian tubes appeared normal. No other intra-abdominal 
deformities were noted. The pelvic mass was found to lie between the uterus 
and the bladder and to be covered superiorly by a reflection of the parietal 
peritoneum. The arterial blood supply appeared to originate from the-anterior 
divisions of both hypogastric arteries, but the largest vessel was from the right. 
The mass was incised in the midline and identified as a muscular vesicle with a 
smooth epithelial lining and containing a small quantity of cloudy urine. The 
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Gioss and Ciesson, 1952, cited the case of Lanman and Mahoney and repoited 
two additional cases which were consideied eompaiable Both of these had 
e\stiophic bladders located on the lowei antenoi abdominal wall which weie 
entnely sepaiate fiom the otherwise noimal genito uiinaiy systems Theiapy 
consisted of excision of the exstiophic bladders and repan of the defects of the 
abdominal walls 

There ha\e been nine other case reports of complete leduplication of the 
bladder m which the two vesicles were m close appioximation Thus the anomaly 
appealed to be the lesult of a complete septum formed between the light and 
left 01 between the doisal and ventral halves of the bladdei This septum has 
been most fiequently observed in the midsagittal plane of the body m which 
case each uietei diauied into the homolateral half of the bladder These case 
leports hare been leviewed by Burns, 1947 

Union of two uieteral buds to foim an nnerted “Y” type of uretei is a lare 
congenital anomaly but the fact that it may occui fiom meteial buds aiisuig 
fiom the same trigonum would suggest that uieteial buds aiisuig from separated 
trigonal anlagen may also unite m this manner The dissimilarity of the gross 
and histologic chaiacteustics of the two meters supports the supposition that 
they weie of diffeient embryologic ongin, that is, the union of two uieteial 
buds lathei than the division of one bud into two meters 

Spiral defoimity of the uietei has been reported usually as “torsion” because 
of the gross appearance This anomaly has been ascribed to rotation of the meter 
aiound the Wolffian duct, or as a peisistence and lotation of the wolffian duct 
about the uretei The lelationslup of this type of uieteral deformity and con 
genital ureteral valves was noted by Woelflei, 1877, and again by Osthng, 1942 
The lattei authoi studied the urinary tiacts of 250 fetuses and came to the con¬ 
clusion that true spiral twist of the uretei does not occur The gross deformity 
which suggests torsion is in leahty senal fold foimations wluch may comprise 
the whole penphery of the uieter to give the spnal effect The histologic examina¬ 
tion of the spual uretei fiom the above case report which contained intraluminal 
folds of mucosa in eveiy “spual” is in accord with the obseivations of Osthng 
Furthermoie, since the ureteral and renal anlagen join in embiyos of 4 to 6 w eeks 
gestation (8 to 11 mm ), it is difficult to explain how a series of 360 degiee lota- 
tions, which must occur in the ureter prior to union with the kidney, could be 
eienly distnbuted along the entire length of the adult uretei (fig 2, d) 

SUYIMARY 

A case report has been presented of an adult female who w as found to have a 
degeneiate metanephric light kidney with extreme spiral deformity (fold for¬ 
mation) of the associated uietei, and a congenital diveiticulum of the uppei seg 
ment of this ureter A supemumeiary bladder was present and drained urme 
into the \agnia tluough a separate urethra Urine entered the supernumerary 
bladdei by leflux from the noimal bladdei into the light ureteial orifice which 
was m communication with the ureter to the degenerate right kidney and with 
the single ureter fiom the supernumerary bladder Bicornate uteius was an asso 
elated genital anomaly in this patient 
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Surgical excision of the supernumerary bladder and associated urinary struc¬ 
tures relieved the patient of both incontinence of urine and chronic urinary tract 
infection. 
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FOLLOW-UP STUDIES OF BLIDDER EXSTROPHY 
WITH URETEROSIGMOIDOSTOMY 

ROBERT A GVRRLTT AND JOHN II 0 MEItTZ 

From the Department of Gcinlo Urinary Surgery, Indiana Lnitcisily Medical Center, 
Indianapolis, hid 

Exstiophy of the bladdei is said to oecui once m ereiy 30,000 to 40,000 baths 
and to be piedominantly an anomaly of the male child with icpoited incidence 
fiom 5:1 to 7.1 * - Fiom July 1941 to July 1952 mclusn e, we have opeiated upon 
14 patients with exstiophy of the bladdei at Indiana University Medical Cen- 
tei Theie have been two opeiatne deaths One occmied 7 days following uie- 
teial transplantation due to leakage at the site of anastomosis and subsequent 
peutomtis The second was expeneneed dining anesthesia induction pnoi 
to a proposed uieteiosigmoidostomy This is a mortality late of 14 pei cent, com¬ 
puting favorably with the expenenee of others 1 ' 3 The 12 patients suiwving 
uieteial tiansplantation, the basis of this lepoit, with one exception have been 
followed closely with periodic physical examinations, excietory urogiaphy and 
more lecently electrolyte studies 

Much has been published concerning the technique of diveision of the unnaiy 
stream into the large bowel Moie recently electiolyte abenations following these 
pioceduies have been recognized Howevei, follow-up studies as just outlined 
have been scaice Among the moie complete repoits aie those of C C Iliggms, 1 
Harvaid and Thompson, 2 and Hmmau Sr 3 

It is our puipose to piesent oui observations of these twelve patients, lealizmg 
the senes is small and in some cases the follow-up penods shoit We are not at¬ 
tempting to diaw conclusions as to the superiority of one method of anastomosis 
over another, oi as to the cause and lelationship of the pyelographic and electio¬ 
lyte changes Neveitheless, we feel oui findings are peitinent as the eventual 
surgical and medical management of this anomaly will be based upon caieful 
follow -up studies 

MATERIAL 

Out senes includes 9 boys and 3 girls, a intio of 3:1 The youngest was 15 
months of age, the oldest ovei thirty-thice yeais While oui intentions have 
been to operate upon these childieu at the appioximate age of one yeai, actually 
most patients have been between 18 months and 3 years of age Five patients 
have been followed 5 yeais oi moie, eight, 3 yeais oi moie, and the remainder 
14 months, 9 months, 7 months, and 0 months lespectively 


SURGICIL '1LCIINIQUL 

Surgical methods of ureteio-mtestuiai anastomosis used m this series have 
\aued The Coffey l 1 operation was utilized in 3 patients, the Jewett 5 technique 

Accepted for publication Tcburarj 9, 19 r il 
1 Higgins, C C J Urol , 63: 852-857, l')5<) 

1 Harvard, B M mil Thompson, G J J Uiol , 66 * 221-234, 1951 
3 Hiiiman, F Calif Med , 69; 4 13-131, 19 IS 
* Coflej, R C J A M A , 66* 197, 1911 
6 Jewett, H J J Urol ,44:221-220, 1910 
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in three, and the Leadbetter 6 operation in the last four procedures. In 1 child, 
only the right ureter was transposed, the left demonstrating severe dilatation and 
infection necessitating nephrectomy. The Leadbetter 6 technique is performed in 
one stage; the elliptical ends of the ureters are anastomosed directly to the bowel 
mucosa, the serosa covering this anastomosis to form a tunnel. We implant the 
ureters as low in the sigmoid as possible, using 5-0 atraumatic chromic catgut 
sutures. 

Preoperative management consists of bowel cleansing with aureomycin and 
oral streptomycin, with systemic antibiotics when necessary. Low residue diet 
and cleansing enemas are also utilized. Since the recognition of potential electro¬ 
lyte changes following this urinary diversion, the patients have been maintained 
postoperatively on-low salt diets with supplementary sodium bicarbonate. 

COMPLICATIONS 

Postoperative complications were few in this series. In one patient there was 
progressive dilatation of the right collecting system due to obstruction at the 
site of anastomosis, necessitating nephrectomy 4 years after the initial opera¬ 
tion. In another patient the ureters were anastomosed by the Jewett technique. 
Immediate convalescence was uneventful and pyelograms indicated good bi¬ 
lateral function with a grade 2 right hydronephrosis. One month following surgery 
at the first postoperative visit it was found that the right proximal ureter had 
re-anastomosed with its distal segment, again draining urine onto the exstrophic 
bladder! This ureter was again transposed to the colon by the Nesbit procedure. 
Pyelograms since that time have repeatedly shown reflux of air and contrast 
media from the colon into the ureter and kidney pelvis. 

Following Leadbetter implants in a recently operated patient, progressive 
abdominal distention with free fluid in the peritoneal cavity was noted on the 
second post-surgical day. Upon exploration, the left ureter was found to be sepa¬ 
rated from the bowel, draining urine into the peritoneal cavity. The ureter was 
re-anastomosed. Convalescence was without further complication and subse¬ 
quent pyelograms have been normal bilaterally. 

Symptoms of pyelonephritis have been noted in six of the 11 patients studied. 
In one child repeated episodes of right infected hydronephrosis compelled right 
nephrectomy in 1951. He has had no infection clinically since that event. Despite 
apparently normal pyelograms, another child has had repeated attacks of fever, 
chills, and loin pain controlled by antibiotic medication. The child whose severed 
ureter reunited with the bladder had repeated bouts of right pyelonephritis prior 
to re-implantation of that ureter. Since that procedure his only complaints have 
been periodic flank pain with defecation, presumably the result of recto-ureteral 
reflux. A thirty-three year old female, who had had numerous prolonged episodes 
of pyelonephritis increasing in duration and severity prior to surgery, had uro- 
graphic evidence of bilateral pyelonephritis. Curiously enough, since uretero- 
sigmoidostomy her infections have decreased in number and intensity and theie 
has been evidence of urographic improvement of the calycine and pelvic patterns 

6 Leadbetter, W. F.: J. Urol., 65: 818-830, 1951. 
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Table 1. Post-anastomosis urography 



VELVRS 

URETERS 

Number 

Fcr cent j 

Number 

Per cent 

No dilatation 

17 

74 

12 

52 

Grade 1 hydronephrosis 

2 

0 

5 

22 

Grade 2 hydronephrosis 

1 

4 

3 

13 

Grade 3 hydronephrosis 

o 

9 ■ 

0 

0 

Non-visualized 

1 

4 

3 

13 

Total | 

23 

100 j 

23 J 

100 


Height and weight studies indicate that there has been fundamental disturb¬ 
ance of growth. All cliildren who were operated early in life are found to fall in 
the lower half of normal or in subnormal groupings, according to the anthro¬ 
pometric chart of Stuart. 7 This deficiency may well be a reflection of repeated 
infections, either clinical or latent. 

PYELOGRAPHY 

All patients undergoing ureterosigmoidostomy are subjected to periodic ex¬ 
cretory urographic studies. Our usual policy is to make pyelograms at the 1 
week, 3 month, 0 month, and 1 year intervals, with subsequent studies annually. 
In this manner the course of events in ureteropelvic anatomical alteration sub¬ 
sequent to diversion of the urinary stream are recorded. In our study, to facilitate 
analysis of the pyelograms, we shall refer to the 21 ureteropelvic systems in¬ 
volved rather than to the individual patient. All of the 12 patients studied have 
had at least two post-surgical pyelographic studies varying from 14 weeks to 11 
J'ears postoperative. 

Prior to transplantation, it was noted either by retrograde or excretory tech¬ 
nique that there were nineteen normal ureteropelvic systems, two pelves showing 
pyelonephritic changes, and one showing advanced hydronephrosis. In one pa¬ 
tient preoperative pyelographic studies were not done, thus accounting for 24 
systems in 12 patients. One kidney subsequently w r as sacrificed without trans¬ 
plantation due to advanced stasis. 

Considering the most recent pyelograms of the twenty-three transplanted 
ureteropelvic systems, seventeen or 74 per cent are considered normal, while 
six or 2G per cent show some degree of dilatation or erosion not noted prior to 
surgery. Ureterograms, on the other hand, were found normal in twelve or 52 
per cent of the systems, with eight or 35 per cent showing some degree of dilata¬ 
tion, and three or 13 per cent not visualizing sufficiently to warrant opinion 
(table 1). Further, if pyelographic data are correlated with the various surgical 
procedures done (table 2), it is interesting to note that four of nine ureters 
transplanted by the Coffey 1 technique have resulted in normal pyelograms, five 
of six transplanted by the Jewett technique are normal, and eight of eight trans¬ 
planted by the Leadbetter technique are normal or better than prior to trans- 

7 Stuart, II. C.- Am J. l’ub Health, 36: 13G5-13S6, 1940. 



302 


ROBERT A. GARRETT AND JOHN H. O. HERTZ 


Table 2. Pyelography correlated with technique 


TECHNIQUE 

NO. OF 

kidneys 

NORMAL 

GRADE i 
HYDRO. 

GRADE 2 
HYDRO. 

GRADE 3 1 

HYDRO. 

NON- 

VISUALIZED 

Coffey 1. 

9 

4 

2 

1 

1 ! 

l 

Jewett. 

6 

5 

0 

0 

1 

0 

Leadbetter. 

s 

S 

0 

0 

0 

I o 

Total 

23 

17 

2 

1 

2 

i 


plantation. It should be reasserted that no conclusion can be drawn in this 
correlative study due to the relatively short follow-up in the group in which the 
Leadbetter technique was used. Most recent urographic studies are illustrated 
in figures 1 and 2. 

REFLUX 

Stimulated by recent work of Baker and Miller, 8 who have shown that reflux 
of bowel contents into the transplanted ureters is a common finding due at least 
in part to the extremely high intrareetal pressure during defecation, we have 
attempted studies in our patients to depict this phenomenon roentgenographi- 
cally. In our study group, ten of 12 patients were given skiodan enemas sufficient 
to produce a strong urge to defecate. Abdominal x-ray films were taken syn¬ 
chronous with this urge and again 15 minutes later. In onfy one ureter was reflux- 
noted, this being the ureteropelvic system in which repeated air pyelo-uretero- 
grams had been found previously. It is our opinion that the incidence of observed 
reflux would be much higher had these investigations been carried out under 
fluoroscopy. This piece of work remains to be repeated. 

ELECTROLYTE IMBALANCE 

Of this group of patients, all but one had at least one electrolyte profile study, 
nine patients having more than one. An electrolyte profile consisted of determi¬ 
nations of serum sodium, potassium, chloride, and CO* combining power. Certain 
findings in these numerous profiles are felt to be important and are recorded in 
table 3. 

First, every one of 11 patients studied at one time or another carried serum 
chloride levels in excess of the commonly-accepted upper limits of normal (106 
m/Eq. or 375 mg. per cent. In those patients studied more than once, normal 
levels of serum chloride were occasionally obtained during periods of restricted 
salt diet. In others normal levels were found without dietary restriction. 

Second, eight of the 11 patients studied here at one time or another had a 
reduction of their alkali reserve as shown by subnormal levels of the CO- com¬ 
bining power. In none of these patients found to have a loss of alkali reserve 
were acidotic symptoms observed clinically. 

Third, nine of 11 patients studied displayed definite subnormal levels of serum 
potassium and the remaining two levels recorded were in the lower limits of 
normal range. Thus it is safe to say that there was a hypokalemic tendency m 
all patients studied. 

s Baker, R. and Miller, G. H.: J. Urol., 67: 63S-643, 1952. 
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Fit. ■ «> \ 1 two stage completed 1/25/44, iged 10 jeus P\eIo 

K r iphj mal left pvelogram Grade 1 hydronephrosis on right, 

with ui( ,, ’ , . a 69007 CotTev 1 two staire lomnleted Mu 23, 1945, 

aged 2 jeais Normal bilateral excretory urogr ' ureteral 

dilitation C, J It, No 907S7 Jewett operation Normil 

bilateral excretoiy urograms 10/15/51 D, D W * . mpleted 

3/5/48, aged 11 jears Essentially normal bilateral excretory urograms 7/26/52 
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Fig. 2. A, B. M., No. 157755. Leadbetter procedure 6/8/51, aged 33 years Excretory uro¬ 
gram, S/1/52, shows improvement of pieoperative pyclonephritic changes. B, T. II., No 
137936 Leadbetter procedure 4/16/52, aged 214 years. Normal bilateral excretory uiogram 
8/5/52. 


Table 3. Electrolyte studies oj eleven patients 


- 

NOilBER 

PER CENT 

t 

Hyperchloremia 


100 

Alkali reserve reduction 

S | 

73 

Hypokalemia 

9 

82 

Hyponatremia 

4 ! 

1 

36 


Fourth, in one patient, where salt restriction alone was used, a definite hypona¬ 
tremia resulted, apparently corrected on addition of sodium bicarbonate to the 
diet. In three others hyponatremia occurred without dietary restriction of sodium. 


DISCUSSION 

Three features of the postureterosigmoidostomy peroid are generally found 
to contribute to a poor result. These are obstruction, infection, and electrolyte 
imbalance. In general, infection tends to be mild unless obstruction supervenes, 
in which case rapid renal destruction may ensue. Electrolyte imbalance may and 
regularly does occur in the clinical absence of the other two, but tends to be 
more severe when they are present. The efforts of most interested clinicians are 
therefore directed toward the elimination of the obstruction and a better under¬ 
standing of the cause and control of electrolyte imbalance. 
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With the neuet techniques of suigic.il anastomosis and w ith painstaking stagi¬ 
est meticulousness, the factor of obstiuction is being leduced significantly The 
application of the mucosa to mucosa principle of Nesbit 9 and Cordomner, 10 
coupled with the tunnelling feature of the Coffey opeiation, seems to offer much 
m this legaid Oui best anatomical lesults have fallen into this categoiy 
The study by pyelogiaphy of anatomical changes in the pelvis and meter is 
an impoitant featuie of follow-up investigation Uiogiaphy eaily m the post¬ 
operative phase often discloses a tempomry pyeleetasis and ureteiectasis These 
changes aie most likely due to edematous constiietion at the site of anastomosis 
Pyelography at the tlnee month mteival aftei anastomosis is moie reliable as 
an index of the integuty of the anastomosis 

Reflux, always an impoitant and potential thieat, must be icckoned with 
While we demonstiated this phenomenon only once in oui studies, it is possible 
that it has ocean ed with greatei fiequeney 

•\benations in the electiolyte composition of the blood was hist pointed out 
by Boyd 11 in 1931 and subsequently by Jewett 15 m 1944 It lemained foi Ferns 
and Odel, 13 howevei, to focus attention on the lole of the ehloude ion in the 
pioduction of acidosis Boyce and Vest 14 have suggested that the chloride ion is 
leabsoibed acioss the lectal mucosal bainer with the ammonium ion, the lattei 
being lemoved fiom the blood stieam by the hvei and converted to uiea The 
excess chloride is neutiahzed by the plasma alkali icseive and fixed base and 
exacted as sodium ehloude 01 ammonium ehloude The excess uiea is likewise 
excreted and m the bowel or wheie theie is uimaiy infection it is changed by 
uiea splitting oigamsms into ammonia making moie ammonium ehloude avail¬ 
able foi absorption This ultimately lesults in a lowering of the alkali lesei ve and 
fixed base and an mciease in the seium chloride Lapides 15 has proposed that the 
noimal kidney is able to handle this excessive absorption of chlondes and that 
severe changes in the blood chlorides and alkali reseive aie coirelated with im¬ 
pairment of lenal function D’Agostino 1 ' has found on colonic peifusate studies 
that certain electiolyte exchange phenomena occui Peifusates containing 155 
m/Eq of sodium ehloude instilled into blind colonic pouches show selective 
activity of bowel mucosa to the end that potassium and bic.ubonate ions leplace 
significant quantities of sodium and ehloude ions independent of osmotic action 
It would appeal that hyperchlaiemia follows eithei excessive reabsoiption ftoin 
the bowel oi impaned lenal consetvation of base, with obhgatoiy ehloude ion 
retention, most likely a combination of the two Thus it would seem that while 
modeiate electiolyte imbalance occuis in a majonty of these patients, seveie 
changes piobably do not occur in the absence of renal damage 

’Nesliit.lt M I Urol , 61 728-731,1949 
“ Cordomner, J J J Urol , 63: 27G-2S5, 1950 
"Bojd.J D Am I Dis Child 42- 306-371,1931 
11 Jewett, ibid 

11 Terris, D D ind Odel, H M J A M A , 142: 034-641, 1950 
‘’Bojce.W H nid Vest S A J Urol , 67: 109-178, 1952 
u Lapides Jack Surg Gvnec 4 Obst , 93: 691-704, 1951 
16 D’Agostino, A Unpublished data 
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The findings of hypokalemia in nine of eleven eases here studied confirms the 
findings of others. 17 ’ 18 • 19 D’Agostino’s studies may readily account for this loss. 
Blood levels of sodium are less regularly affected. Berliner 20 points out that with 
renal tubular damage there may be an impairment of the carbonic anhydrase 
mechanism, allowing potassium and sodium to compete with the hydrogen ion 
in tubular interchange, contributing further to acidosis and hypokalemia. 

SUMMARY 

Twelve patients, nine males and three females, with exstrophy of the bladder 
who underwent ureterosigmoidostomy are herein studied. 

Pyelography, growth and development, radio-opaque enema studies, and 
electrolyte profiles were carried out. 

Seventeen of twenty-three pelves studied by excretory urography 4 weeks to 
11 years after surgical diversion of the urinary stream were found to be normal 
or unchanged whereas only twelve of 23 ureters were free of dilatation. 

One ureteropelvic system disclosed recto-ureteral reflux, as determined by 
skiodan enema, and repeated aeropyelograms. 

Weight gain in children undergoing ureterosigmoidostomy in general does not 
proceed in a normal fashion. 

All patients disclosed at some time some degree of hyperchloremia. 

Eight of eleven patients showed reduction of their alkali reserve on at least one 
examination. 

Nine of eleven suffered some reduction in blood potassium. 

The authors wish to acknowledge with appreciation the invaluable aid ren¬ 
dered by Dr. Malcolm Holliday, Department of Pediatrics, in the electrolyte 
balance studies. 

17 Rosenberg, M. L. and Eliot, J. S.: Stan. Med. Bui., 9: 13-17, 1951, 

18 Foster, F. P., Drew, D. W. and Wiss, E. J.: Lahey Cl. Bui., 6: 231-238, 1950. 

13 Diefenbach, W. C. L., Fisk, S. C. and Gilson, S. B.:N. Eng. J. Med., 244: 326-32S, 1951. 

20 Berliner, R. W., Kennedy, T. J. and Orloff, J.: Am. J. Med., 11: 274-2S2,1951. 
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C VRCINOM V COMPLICATING VESICAL DIVERTICULUM 
RAYMOND T MAY LR \\n THOMAS D MOORE 

Many case repot ts of carcinoma ansing m vesical dnerticula have appeared 
in the hteiatuie within the past 25 yeais This condition was once looked upon 
as a clinical ranty, but as the means of diagnosis has improved, it is being leeog- 
mzed moie often, and to date appioximately 150 cases have been leported We 
aie lepoiting S additional cases piimarily to emphasize the importance of the 
closest sciutiny of all \esical diverticula so that this senous and often obscuie 
complication may not be overlooked 

SEX 1ND AGE 

Since divei ticulum of the bladdei is predominately a disease of the male, it 
follows that the majonty of the cases of caiemoma ansing within diveiticula 
occur in men Smith and Sudei gave the latio as 30 men to I woman, only 3 
cases ha\ mg been leported in w omen to date The age vaiied fiom 39 to 86 years, 
the largest number occuiung in the fifth and sixth decades In the senes we are 
lepoiting, theie weie7 men and 1 woman, the ages vaiying from 53 to 72 yeais 

SYMPTOMATOLOGY 

Theie have been no specific symptoms attubuted to this condition othei than 
hematuna, gioss oi micioseopic, which was piesent in SO to 90 per cent of the 
lepoited cases It occuired ui 7 of the 8 cases in this senes The duration of the 
hematuna, which was inteimittent and of the total and teiminal types, varied 
from 2 weeks to 10 months 


DIAGNOSIS 

The diagnosis of this condition may be difficult as manifested by the laige per¬ 
centage of cases which weie not recognized pnoi to surgeiy oi neciopsy, compns 
nig appioximately two thuds of the lepoited cases, as noted by Petkovic Dem 
mg stated m 1927 that it was impossible to make a positive diagnosis of vesical 
divei ticulum without cystoscopy and warned that the cystoscope may not dis 
close an indwelling tumoi unless it piotitided through the ostium He was of the 
opinion that cystography was an aid in demonstiating a divei ticulum but that 
it was probably of little value in establishing the piesence of a tumor within it 
Commenting furthei upon the value of cystography in diagnosing this condition, 
Ivietschmer and Barbel in 1929 warned that the absence of a filling defect in a 
divei ticulum did not exclude a tumoi Conveisely, we would like to emphasize 
that demonstiation of a filling defect by a cystogiam is not necessanly diagnostic 
of tumoi, as othei conditions, such as lay peimeable calculus, blood clot and gas 
may pioduce similai changes The cystogiam, theiefoie, furnishes information 
that may indicate a tumoi, but the findings always should be checked by cys 
toscopy 

Read at annual meetinir, American Urological Associ ition Atlantic CitJ, N J Juno 
23 20, 1952 
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Hunt observed in 1929 that the diagnosis of vesical diverticulum was being 
made very accurately, but that the preoperative recognition of tumor within the 
diverticulum was somewhat difficult and usually was not accomplished unless 
neoplastic tissue projected into the bladder. Higgins in 1936 emphasized the same 
observations and also pointed out the significance of blood escaping from the 
ostium of a diverticulum. 

A review of 93 cases by Abeshouse and Goldstein revealed that correct pre¬ 
operative or ante mortem diagnosis was made in only 33 cases. In 18 cases 
cystoscopy revealed the presence of a diverticulum, but the indwelling tumor 
was not recognized until the time of diverticulectomy. 

A recent review of 25 cases by Boylan, Greene and McDonald revealed a 
correct preoperative diagnosis in 20 cases, 19 having been made by cystoscopy 
and 1 by cystography. In the series discussed here, correct preoperative diagnosis 
was established in 6 cases; although in one instance (case 3) repeated cystoscopies 
were necessary. Two cases were not definitely recognized until the time of diver¬ 
ticulectomy; one (case 4) was totally unexpected, and the other (case 2) had 
been suspected because of a filling defect in the cystogram (fig. 1, A) but repeated 
cystoscopies had failed to confirm the diagnosis. 

Whenever possible the examining instrument should be inserted into the 
diverticulum and its interior closely inspected. In spite of observing this rule, a 
certain percentage of tumors probably will be missed because of their small size 
aud location within the diverticulum. This procedure is applicable primarily to 
larger diverticula; but a tumor may arise in a diverticulum of any size, as oc¬ 
curred in one of our cases where the capacity was less than 30 cc. 

PATHOLOGY 

The majority of tumors within vesical diverticula are of epithelial origin. Of 
the cases being reported, three were grade I, two grade II, two grade III transi¬ 
tional cell carcinomas, and one was an undifferentiated carcinoma grade IV. In 



Vic, 1 Case 2 A, vesical diverticulum with filling defect suggestive of tumor Cystos 
copy i\as negative B, tumor of vesical diverticulum found at diveiticulectomy. 
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o cases theie was eithei gioss 01 nncioscopic evidence of invasion nf the wall of 
the diveiticulum at the time of suigeiy The 3 deaths occuned in this group 
Iliac ha\e been no deaths oi lecunences m the nonmvasi\e cases 

PROGNOSIS 

Since ICietschmet’s icpoit m 1040 concerning the icgiession of vesical dneitic- 
ula, with disappeaiance of subjective symptoms, following the collection of 
vesical neck obstruction, theie has been a steady decline m the number subjected 
to drverticuleetoni 3 r As a lesult of this fiend, an obscure tumoi within a divei 
ticulum may be undistuibcd at a time when it might be easily contiolled by 
divei ticulectomy, only to become mopciable at some latei time should it not be 
recognized Spence and Baud have lecently icfened to diveiticulectomy as a 
neglected opeiation which should be peifoimed as a pnmaiy pioceduie whenevei 
letention is demonstiated, niespective of the size of the sac, along with oi fol¬ 
lowed by collection of the vesical neck obstruction By adhering to the latter 
concept, it is possible that a gieatei numbei of caicmomas complicating vesical 
divei ticula might be lemoied at a stage which would lesult m a moie favoiable 
piognosis 

Foui of this senes are alive and ftec of lesidual cancel 7 to 30 months following 
dnerticulectomy One patient who was Heated conscivatively because of his 
caidiac condition and obvious extension of the highly malignant tumoi (giade 
IV) beyond the diveiticulum, has siuvived 6jeus and, astonishingly, is fiee 
of uunaiy symptoms Two patients died at mteivals of 5 weeks and 9 months 
following divei ticulectomy of causes dnectly lelated to the malignancy One 
patient (case 3) died of geneialized caicmomatosis 3 months following evploiatoiy 
lapaiotomy, when it was discoveied that the neoplasm had extended beyond the 
duel ticulum Caieful examination, including cystogiaphy and cystoscopy, of 
this patient 3 months pieviously had ie\ealed the piesencc of vesical diveiticula, 
but a complicating tumoi was not demonstiated 

TRLVaWLNP 

The tieatment of caicinoma complicating a vesical diverticulum may be classi¬ 
fied as conseivative oi ladical, depending upon the geneial condition of the pa¬ 
tient, the size and location of the tumoi, the degiee of malignancy, and the pies- 
ence oi absence of extension beyond the diver ticulum By conseivative manage¬ 
ment is meant transui etln al resection of the accessible poition of the tumor, 
followed by electiocoagulation and implantation of indium oi it may consist 
only of ladution Radical treatment is cliaiacteuzed by complete lemoval of 
the divei ticulum and the tumor along with a maigin of bladdei adjacent to the 
ostium or even total cystectomy This can be accomplished tiansvesically or 
evtiavesically, the foimei pieferably because it peinnts caieful examination of 
the bladdei and diveiticulum pnoi to pioceeding with the divei ticulectomy In 
view of the pool lesults, with the majority of patients suivivmg less than 2 years, 
and the high incidence of recuirence, it becomes apparent that much is to be 
desned in the management of caicinoma involving a vesical diveiticulum Eailiei 
diagnosis would certainly impiove the piognosis, and the consideration of more 
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radical types of surgery, such as total cystectomy with regional gland dissection 
and transplantation of the ureters would likely increase the salvage rate. 

CASE REPORTS 

Case 1. C. R. E., a 67 year old white man, was admitted to the hospital on 
December 12, 1945, because of intermittent, painless hematuria of 6 months’ 
duration. Bimanual palpation revealed an indurated irregular mass in the right 
pelvis which was fixed. Cystography demonstrated a diverticulum of about 100 
cc capacity arising from the right wall of the bladder in which was an irregular 
filling defect. This was interpreted as a carcinoma arising within the diverticu¬ 
lum. Cystoscopy confirmed the presence of a diverticulum in the right wall of 
the bladder, and neoplasm was seen projecting from the ostium. A biopsy was 
obtained and reported as grade IV undifferentiated carcinoma. Because of severe 
coronary disease and the poor general condition of the patient, it was decided to 
employ conservative measures. The accessible portion of the tumor was resected 
transurethrally under spinal anesthesia on December 17, 1945. The remaining 
portion of the tumor was thoroughly electrocoagulated and six platinum needles, 
each containing 5 mg. of radium were implanted after the method of Moore. The 
radium was removed cystoscopically under pentothal sodium anesthesia 72 
hours later, for a total of 2160 mg. hours. He was dismissed from the hospital 13 
days later with instructions to return after 3 months for inspection of the bladder. 
He has failed to return but recent reports reveal that he is still living after 6)A 
years, and, surprisingly, has had no further bladder symptoms. 

Case 2. L. L. D., a 72 year old white man, was admitted June 27, 1949, be¬ 
cause of urinary difficulty and frequency of approximately 6 years’ duration, 
during which time he had undergone three transurethral prostatic resections. 
The last two resections had been performed within the past 6 months during 
which time total and terminal hematuria had been noted at irregular intervals. 
On both occasions a diverticulum of 200 cc capacity was noted arising from the 
left base of the bladder; endoscopic inspection of its interior had failed to reveal a 
tumor. Cystography revealed the bladder to be irregular in contour with a mod¬ 
erate-sized diverticulum on the left side, the lower margin of which was irregular 
in outline, suggestive of a tumor within the diverticulum, but cystoscopy with 
inspection of the interior of the sac failed to confirm the suspicion (fig. 1, A). 
Because of persistent infected residual urine, a diverticulectomy was performed 
on June 30, 1949. The diverticulum was approached extravesically, and during 
its mobilization, an indurated mass was palpated in the region of the base of the 
sac. The bladder was then opened and a finger introduced through the ostium of 
the diverticulum, identifying a firm pedunculated tumor measuring 3 cm. in 
diameter which was located behind the lower margin of the ostium. The excised 
diverticulum measured 7.2 cm. in its greatest diameter, and the tumor was 3.5 
cm. in diameter (fig. 1, 2?). The microscopic diagnosis was transitional cell carci¬ 
noma, grade II, arising within the diverticulum and invading its wall (fig. 2, A). 
He returned six months later and cystoscopy revealed extensive recurrence with 
involvement of practically the entire bladder. He refused further examination or 
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Tig 2 A, c iso 2 Pholomiciograpli Gride II transition il cell carcinoma nusing in vest 
cal diverticulum B , case S Photomicrograph Gride III tiansitioml cell cmcinoma in 
vesical diveiticuluin 


treatment and when last seen 3 months latei there t\as seveie dysuria and an 
mduiated mass in the suprapubic region The lefenmg physician lepoited that 
the patient e\pned about 3 months later of geneialized eaicmomatosis 
Case 3 H B J , a G8 yeai old white man, was admitted Septembei 20, 1919, 
because of inteimittent hematuna, initial and teimmal, of 10 months’ duiation, 
associated with fiequency and dysuna Appioximately 4 months pieviously he 
had undergone a tiansuiethial piostatic lesection because of uunaiy difficulty 
and frequency, when a laige diverticulum was lepoited on each side of the blad¬ 
der, neithei of which icvealed evidence of a tumoi by cystography oi cystoscopy 
He lemained well approximately 3 months when gloss hematuna lecuned At 
cystoscopy a neciotic tumoi was noted in the dome of the diveiticulum on the left 
side of the bladdei A biopsy was repoited tiansitional cell caicinoma grade II 
Bimanual palpation levealed an mduiated mass in the left pelvis which was 
thought to be movable, theiefoie, diveiticulectomy was advised Exploiation 
levealed extensive local and distant metastases lendeiing the condition mopei- 
able He was dismissed fiom the hospital on the seventh day and expued 2 
months latei of generalized cai cmomatosis 
Case 4 C B C , a G8 yeai old white man, was examined Septembei 19, 1949, 
because of uunaiy difficulty and fiequency of 3 years’ duiation Gloss hematuria 
had not been noticed Cystogiaphy revealed a moderate degiee of mtiavesical 
prostatic enlaigement, with numeious small prostatic calculi, an nregular bladder 
outline and a diveiticulum of about 200 ec capacity on the left side It was de 
cided to collect the piostatic obstiuction and obseive the amount of retention 
lemaining m the diverticulum A tiansuiethial piostatic resection was performed 
on Septembei 23, 1949, at which time caieful inspection of the bladder and the 
interim of the diveiticulum failed to reveal evidence of tumoi He continued to 
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carry from 180 to 240 cc of residual urine; therefore, removal of the diverticulum 
was advised. A combined transvesical and extravesical diverticulectomy was 
performed under spinal anesthesia on October 18,1949. Inspection of the interior 
of the excised sac revealed a small papillary tumor in the base near the ostium; 
this was an unexpected finding. The microscopic diagnosis was transitional cell 
carcinoma grade I arising within a diverticulum and showing no evidence of in¬ 
vasion of the wall. He is now asymptomatic, and there has been no evidence of 
recurrence of the tumor 36 months after diverticulectomy. 

Case 5. G. C., a 67 year old white man, was examined May 25, 1951, because 
of intermittent gross hematuria of approximately 6 months’ duration. Examina¬ 
tion revealed a moderate degree of prostatism along with a diverticulum in the 
right base of the bladder. A pedunculated tumor was noted within the diverticu¬ 
lum attached by a narrow stalk near the inferolateral margin of the ostium. Be¬ 
cause of cardiac disease, it was decided to transurethrally resect the obstructing 
prostate and the tumor within the diverticulum. The pathologist reported 
benign hyperplasia of the prostate and transitional cell carcinoma grade II of 
vesical diverticulum. He returned after 3 months for further observation still 
complaining of gross hematuria. Bimanual palpation revealed an indurated mass 
in the right pelvis, which was thought to be movable. Endoscopic examination 
revealed the diverticulum to be filled with neoplasm. Since the tumor had re¬ 
curred 3 months following its transurethral resection, a combined transvesical 
and extravesical diverticulectomy was performed May 29,1951. The diverticulum 
was distended with tumor which protruded through the ostium. There was 
evidence of extension of the tumor through the wall of the diverticulum in the 
region of the iliac vessels making sharp dissection necessary. Roentgen therapy 
was started on the eighteenth postoperative day, and his course was uneventful 
until the twenty-eighth postoperative day when respiratory difficulty suddenly 
developed, rigors and fever and evidence of circulatory collapse. His condition 
gradually deteriorated terminating in death on the thirty-sixth day after op¬ 
eration. The clinical impression concerning the immediate cause of death was 
pulmonary embolism; necropsy was not permitted. 

Case 6. F. B. M., a 68 year old white man, was examined July 12, 1951, be¬ 
cause of intermittent gross hematuria of 10 months’ duration. A pneumocysto- 
gram demonstrated grade I intravesical prostatic enlargement with suggestion of 
a small diverticulum on the left side of the bladder. This was confirmed by a 
fluid cystogram which also disclosed two small filling defects within the diverticu¬ 
lum. Cystoscopy revealed a mild degree of prostatic obstruction, chiefly of the 
bar type, along with a small diverticulum arising from the lower right wall of the 
bladder. While the diverticulum was being observed, a small papillary tumor 
could be seen moving in and out of the ostium as the patient breathed. Due to 
the presence of the neoplasm within the small diverticulum a transvesical diver¬ 
ticulectomy and suprapubic resection of the prostatic bar were performed on July 
16, 1951. The tumor proved to be grade I transitional cell carcinoma arising 
within the diverticulum. Cystoscopy at 3 month intervals has been negative; 
the last visit was nine months following the operation. 
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Case 7. J. W. D., a 63 year old white man, whose presenting symptoms were 
dysuria and terminal hematuria of two weeks’ duration. Air cystography dis¬ 
closed a filling defect in the right base of the bladder adjacent to a small divertic¬ 
ulum. Cystoscopy confirmed the presence of a neoplasm in the right base of the 
bladder. It measuied approximately 2 cm. in diameter and apparently was at¬ 
tached by a narrow pedicle inside the ostium of a shallow diverticulum. A supra¬ 
pubic transvesical diverticulectomy, including the tumor and a 2 cm. margin of 
bladder surrounding the ostium, was peiformed on September 14, 1951. The 
diverticulum measured 3 cm. in diameter, and the attachment of the tumor was 
definitely identified as aiising inside the ostium. The micioseopic diagnosis was 
transitional cell carcinoma, grade II, within a diverticulum, and there was no evi¬ 
dence of invasion of the wall. He was dismissed from the hospital on the sev¬ 
enteenth postoperative day and cystoscopy at 3 month intervals has been neg¬ 
ative, the last examination being nine months after diverticulectomy. 

Case S. B. C., a 54 year old white woman, was examined October 13, 1951 
because of gross, painless hematuria of 1 month’s duration. Cystography demon- 
stiated a diverticulum measuiing approximately 5 cm. in diameter on the left 
side of the bladder. There was a small filling defect along its upper border (fig. 3, 
A). Cystoscopy confirmed the piesenceof a diverticulum; however, it was neces- 
saiy to introduce the cystoscope within the diverticulum before the sessile tumor 
on its upper wall could be visualized. A combined transvesical and extravesical 
diveiticulectomy was peiformed through a suprapubic incision on October 15, 
1951. Tlieie was no gross evidence of extension of the neoplasm beyond the diver¬ 
ticulum (fig. 3, B). The microscopic diagnosis was transitional cell carcinoma 
grade III (fig. 2, B), arising within a diverticulum and invading its wall. The 
postoperative couise was uneventful; the patient was dismissed from the hospital 
on the tenth day. She was instructed to have the bladder inspected at 3 month 



Fig 3 Case S A, vesical diverticulum. Note filling defect in upper margin. Cystoscopy 
demonstrated tumor at this site B , surgical specimen; vesical diverticulum which has 
been everted ovei Foley bag showing small carcinoma. 
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Fig. 4. Pneumocystogram revealing huge infiltrating carcinoma in an unusually large 
vesical diverticulum together with operative specimen. 

intervals and this has been done in another city with negative findings after 6 
months. 

ADDENDUM 

Since the manuscript was submitted for publication, we have had a case that 
is an outstanding example of a huge carcinoma within a diverticulum (fig. 4). 

SUMMARY 

Carcinoma complicating vesical diverticulum is a relatively infrequent clinical 
entity somewhat difficult to diagnose at a time when treatment would be most 
effective. Hematuria is the most frequent symptom, occurring in 80 to 90 per 
cent of cases. The diagnosis is easily established when the tumor protrudes 
through the ostium of the diverticulum into the bladder, but this occurs in only 
a small percentage of cases, or late in the disease. The importance of careful 
examination of vesical diverticula, including cystography and the endoscopic in¬ 
spection of their interior, is stressed in order that the frequency with which this 
condition is overlooked might be reduced. Eight cases have been critically’- ana¬ 
lyzed; the results suggest the importance of earlier diagnosis and a more radical 
type of surgical treatment than has been employed in the past. Since a sizable 
number of cases have not been recognized until the time of diverticulectomy, it 
would appear this procedure should be employed mote frequently. The survival 
rate is in direct proportion to the degree of infiltration of the wall of the diverticu¬ 
lum by the tumor. 

899 Madison Ave., Memphis S, Tenn. 
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GARUN - CLE OF THE POSTERIOR URETHRA AND BLADDER NECK 

WALTER A. SCHLOSS 


The literature on urethral caruncle varies from a master's thesis in Urology 1 
to a recent article by Begg 2 stating bluntly that “There are no urethral car¬ 
uncles.” 

The word “caruncle” means “a little bit of flesh.” It is believed that the Eng¬ 
lish surgeon, Samuel Sharp in 1750 first described urethral caruncles. 3 It has 
also been called “vascular tumor of the meatus.” It is generally understood to 
be a growth of the lower half of the external urethral orifice in the female. How¬ 
ever, caruncles are by no means confined to the posterior half of the external 
urethral meatus. McKim, Smith and Rush 4 in reviewing 202 cases of urethral 
caruncle, found only 5 per cent external to the meatus, in women with a wide 
meatus; 95 per cent were described as “intra-urethral,” located just inside the 
external urethral orifice, behind a tight meatus; 99.7 per cent were on the pos¬ 
terior surface. They also took note of a so-called “urethral flap,” a small local¬ 
ized protrusion of tissue on the posterior surface of the urethra. Clinically this 
bears no resemblance to caruncle, but it may be a precursor. It is usually seen 
when there is a wide external urethral meatus. 

Begg 2 believes that all caruncles are partial prolapses of the urethral mucosa. 
He states that the condition is caused or at least accompanied by, infection of 
the kidneys, bladder, urethra or cervix. We do not believe that Begg’s tenets 
are substantiated by the facts, because, as will be shown, caruncles may be 
found in the absence of infection, they may be found within the urethra up to 
and including the bladder neck, and their histopathology is rather precise. 

A classification of caruncles has been given by Gutierrez, 5 who states that there 
are three types: 1) those external to the meatus; 2) those internal to the meatus; 
3) mixed, those partly in and partly outside the meatus. 

The histopathology of urethral caruncle has been divided by Novak 6 into 3 
chief types: 1) papillomatous; 2) telangiectatic or angiomatous; 3) granuloma¬ 
tous. 

A somewhat different histopathological classification is given by Friedman 
and Ash, of the Armed Forces Institute of Pathology. 7 They believe that the 
urethral caruncle has a triphasic life history, to wit: 

1) Polypoid stage: This is a small polypoid nodule which results from ectropion 


Read at meeting of the New England Section, American Urological Association, Hartford, 
Conn. April 30, 1953. 

1 Palmer, J. K., Emmett, J. L. and McDonald, J. R.: Surg., Gynec. & Obst., 87: 611, 
1948. 

2 Begg, R. C.: The Lancet, 240: 824, 1951. 

3 Sharp, Samuel: A Critical Enquiry into the Present State of Surgery. London: J. <x 
R. Tonson, 1750, p. 16S (cited by Gutierrez, Robert 5 and by many others). 

4 McKim, G. F., Smith, P. G. and Rush, T. W.: J. Urol., 49: 1S7, 1943. 

5 Gutierrez, Robert: Urol. & Cutan. Rev., 40: 223, 1936. c . 

6 Novak, E.: Gynecological and Obstetrical Pathology. Philadelphia: W. B. Saunders 

C ° 3 ’Friedman, N. B. and Ash, J. E.: Atlas of Genitourinary Pathology. Washington, D. C. • 
Army Institute of Pathology, 1946, p. 190, 192. 
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of the meatus, prolapse of the urethia, or simple edema Histologically, the lesion 
shows edematous connective tissue covered by stratified squamous epithelium 

2) Granuloma stage Histologically there is epithelial proliferation due to 
secondaiy inflammation with lymph tolhcles and hypeiplastic, inflamed, pen- 
urethial glands 

3) Angiectatic or vasculai stage This shows pseudo angiomatous angiectasia 
and tlnombosis due to vasculai stasis This gives the tjpical bleeding, painful 
lesion seen clinically at the external urethial meatus 

These authors furthermore state that “The true caruncle is a specific lesion 
Its histologic appearance varies w ith the stage of its evolution ” 

In the diffeiential diagnosis of caruncle may be mentioned the following 8 

1) Polyps Usually multiple, may be cystic 

2) Papilloma A benign plunglandulai growth which may arise fiom any por 
tion of the uiethra 

3) Uietlual prolapse (Cf Begg) Involves entile cncumfeience of the external 
uiethial meatus 

4) Varicosities Bluish, elastic, leadily i educed by compression 

5) Pen urethral abscess and abscess of Skene’s glands Inflammatory lesions, 
with leukocytic infiltration and pus 

G) Condyloma of the uietlua Multiple, warty, fungus like growths 

7) Uiethral diverticula and uiethroceles Distinguished by uietbroscopy and 
urethiogiaphy 

8) Ureterocele presenting at external uiethral meatus Distinguished by uiog 
raphy and cystoscopy 

9) Urethral carcinoma Last but not least, eveiy lesion should hai e a biopsy 
In 100 cases of caruncle, of which 47 were studied pathologically, IValthei 9 
found 5 cases of unsuspected caicmoma of the uiethra and 2 “piecanceious le 
sions ” In this regard, it is noted in Progress in Gynecology 10 that “The uiethral 
caruncle, although statistical proof is not available, has a recognized association 
with malignant disease In lesions at the external meatus, the diffeiential 
diagnosis will include papilloma, prolapse of the uiethial mucosa, and caiuncle, 
as well as carcinoma Biopsy should ahvays be taken ” 

As to the symptoms of urethral caruncle, they are well known to all—from 
no symptoms whatever to excruciating pain and tenderness, with fiequency, 
dysuna, hematuria and dyspareuma They are also given as a cause of post 
menopausal bleeding m some cases 11 

In describing an operation for the treatment of resistant urethral caiuncle, 
Deming'" mentions the fact that “some caruncles respond to most any proce¬ 
dure ” At any rate, treatment, ahvays including biopsy, of urethral caruncles at 
the external urethral meatus, may be by any of the following 1) excision with 

8 Palmer J K et al loc cit 1 

9 Walther H W E J Urol 50 380, 1943 

10 Meigs J V and Sturgis S H Progress m Gynecology, (Ch IX, Langdon Parsons, 
and Ch X Roger C Graves) New \ork Grune and Stratton 1946 

11 Wharton L R Gj necology and Female Urolog} Philadelphia W B Saunders Co , 
1943 p 938 

15 Doming C L New Eng J hied , 205 4S4, 1931 
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figuration of the base; 13 2) excision by high frequency current; 9 - 14 3) excision 
by the operation of Deming, 12 or Moore. 15 (For cases with rigid bladder necks 
and exuberant tissue at the external meatus or along the urethral canal or at the 
bladder neck—caruncles, polypoid excrescences, etc.—that do not yield to office 
treatment, Moore recommends dilatation of the urethra to % inch in diameter 
with the Goodell cervical dilator, under spinal or sacral anesthesia. Then, with 
the urethra wide open through its entire length, all caruncles and exuberant tis¬ 
sue are cut away by sharp scissors. After this, coagulation of the bleeding sur¬ 
faces is performed. A Foley catheter is left indwelling for 5 or 6 days. As far as 
I know, this procedure has not gained wide popularity.) 


THE PROBLEM OP THE POSTERIOR URETHRA 


Having reviewed urethral caruncles as they are ordinarily considered, let us 
turn our attention to the problem at hand, caruncles of the posterior urethra and 
bladder neck. 

In 1931, Folsom 16 reviewed the embiyology, anatomy, histology and pathology 
of this region, and ventured the opinion that the posterior urethra had been a 
much neglected field of study. He made the point that the posterior urethra was 
often the site of pathological changes which were the cause of many subjective 
symptoms, in patients in whom the remainder of the urinary tract was found 
to be normal. Furthermore, lesions of the posterior urethra were often found in 
patients who had had varied and severe symptoms ascribed to the pelvic gen¬ 
erative organs, and in whom surgery directed toward the uterus, tubes, ovaries, 
cystocele, etc., had failed to bring relief of their symptoms. 

In a further discourse on this subject, Folsom 17 speculates as to the patho¬ 
genesis of these lesions of the posterior urethra. Glands of a rudimentary type 
are found in the posterior urethra in the female. These, as rudimentary structures, 
are more susceptible to disease (viz. the appendix) than highly organized and 
better developed organs. Experimental work by Korenehevsky, cited by Deter, 
Caldwell and Folsom, 18 in which injection of male hormones in female rats caused 
the urethral glands to hypertrophy, gave rise to speculation by Deter et al. that 
the deficiency of female sex hormones when the female enters the menopause may 
cause hypertrophy of the glands of the female posterior urethra and thus make 
them more susceptible to infection. Now, should the glands found in the female 
posterior urethra become infected, and should these nests become surrounded by 
fibrous or thickened epithelial tissue, cure would be difficult without some form 
of surgery. I quote from this interesting paper: “Posterior urethral disturbances 
and urethral obstruction in females are not new entities in themselves; the ac¬ 
curate interpretation of the clinical findings is of a more recent date.” 


» Everett, H.S.: Gynecological and Obstetrical Urology. Baltimore: Williams & Wilkins. 
14 

11 Lowsley, 0. S. and Kirwin, T. J.: Clinical Urology. Baltimore: Williams & Wilkins, 


1944 ed. 2. 

15 Moore, N. S.: South. Med. J., 38: 149, 1945. 

Folsom, A. I.: J.A.M.A., 97: 1345,1931. 

17 Folsom, A. I.: South Med. J., 25: 859,1932. 

is Deter, R. L., Caldwell, C. J. and Folsom, A. I.: J. Urol., 55: 


650, 


1946. 



CUIUNCLL or URLTURV VND VESIC U. NLCIv 


319 


I bhould like now to lepoit wluit is not huly a new' entity, but lathei a new' 
concept of what must be an old condition, pieviously but little lecogiuzed It is 
new in that such lesions of the postenoi uietlna have been descubed giossly 1 " 19 
but nevei named as specific pathologic entities—namely, cai uncles of the 
posterior uietlna and bladdei neck, and it is new m that the tieatment pie- 
senbed is diffeient from what has been usually descubed foi afflictions ot the 
postenoi uretlna except foi obstructive lesions at the bladdei neck in females 
The lesions to be descubed herein aie not obstnictive 

CASE RLPOUTS 

Case 1. Haitfoid Hospital No 095330, a 53 yeai old white mamed woman 
was seen on May 22, 1951 complaining of burning on uimation, dysuna, fre¬ 
quency and nocturia, and occasional dull pain in the light lowei quadiant, of 



Tig 1 Case 1 Nodules at bladder neck is seen with forobliquc punendoscopc 

2 months’ duiation, and dyspareuma of 3 months’ duration She had been tieated 
by her gynecologist with Gantnsin becuuse of suspected cystitis and mild pyuna 
The pyuria had cleared but the symptoms had not, and she was lefeued foi 
urological opinion Catheteiucd urine analysis was entncly negative, including 
the micioscopic examination The mine cultuie wus no gioivth The lesidual 
urme was 10 cc There weie no findings on examination of the back oi abdomen 
The external genitalia weie iioimal Cyslo-uretlnoscopy with the foioblique 
panendoscope levealed polypoid nodular excicscenees at the bladder neck at 
0 and 8 o’clock (fig 1) When the end of the instrument impinged upon these 
excrescences, the patient sulfcicd sevue pain similm to hei piesent complaint 
The patient was udmittnl to the Haitford Hospital on June 1, 1951 and cystos¬ 
copy lepeated the following day uudci thiopental sodium anesthesia Bilateral 
rettograde pyelography was mgative Culture of urine ftom each kidney and 
from the bladder icvealcd no growth The bladdei was normal, distending 
umfoimly and well The ui( tlnul polypoid cxcicstemes at the bladder neck weie 
then icsected with the Sti rn-Mc Cm thy rescctoscope A 10F Foley catheter with 
11 McCrea, I, 1’ Clmn.nl Cyslosoopj Philadelphia I’ A Duvw Co , 19t0, p 020 


5 cc bag was left indwelling for 24 hours. When it was removed, Pyridium was 
given in anticipation of burning on urination, which was, however, very mild. 

The specimen (fig. 2, A ) showed dilated blood vessels with columnar glands 
with thickened epithelium, typical of urethral caruncle (Robert Tennant, M.D., 
pathologist). 

After discharge, the patient had some urgency and burning intermittently for 
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a period of 3 weeks. By July 6, 1951, one month postoperatively, she still had a 
little frequency and dysuria, but no nocturia, and no incontinence. She felt well 
and was able to sleep all night. Coitus had not yet been attempted. 

Six months follow up revealed that the patient had occasional transient epi¬ 
sodes of burning on urination, but “nothing like it had been before the opera¬ 
tion.” Intercourse was now possible, although infrequent. She was able to sleep 
8 hours without having to get up to void and voided about every 4 hours during 
the day. 

Comment: The patient had been told at one time that her urinary symptoms 
were due to a cystocele. The gynecological consultant, however, did not believe 
that the moderate cystocele (without stress incontinence) was the cause of her 
symptoms, and that operation for the cystocele was contra-indicated, referring 
her for urological consultation instead. 

Case 2. Mt. Sinai Hospital No. 50 618, a 63 year old white married woman was 
first seen June 2, 1951 complaining of frequent scalding urination and urgency 
incontinence of 4 or 5 years' duration. One year previously cystoscopy had been 
done elsewhere, at which time urinalysis was negative, cultures from both kid¬ 
neys and bladder showed no growth, and retrograde pyelograms were normal. 



Fig. 3. Case 2. A, nodule at bladder neck. B, nodular excrescences in posterior urethra 

Figuration of papillary excrescences at the bladder neck had been done, but 
they had not been resected or biopsied, and no tissue had been sent to the labora¬ 
tory. This procedure had given only partial and temporary relief. 

The patient was admitted to Mt. Sinai Hospital, Hartford on June 4, 1951. 
On June 6, 1951, under spinal anesthesia, cysto-urethroscopy was carried out. 
The upper urinary tracts were normal by retrograde pyelography. Culture of 
urine from both kidneys and the bladder showed no growth. The bladder ap¬ 
peared normal, but at the bladder neck just within the posterior urethra, there 
was a nodular excrescence at 6 o’clock (fig. 3) and there were two others in the 
posterior urethra about 0.5 cm. from the bladder neck, at 3 and 6 o’clock. These 
“growths” were resected with the Stern-McCarthy resectoscope and their bases 
fulgurated. At the conclusion of this procedure, the urethra and bladder neck 
were quite clean and smooth and there was no bleeding. A 16F Foley catheter 
with 5 cc bag was left indwelling. 

The gross specimen consisted of three small pieces of tissue the largest of which 
measured approximately 8 mm. in diameter. One of them was flat and discolored 
brownish as if burned. The other two were ovoid and had upon their surfaces 
smooth surfaced, rounded elevations measuring approximately 5 mm. in great¬ 
est diameter. The pattern was suggestive of a caruncle. Microscopically (fig. 2, 
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B), the specimen consisted of several small pieces of tissue showing recent dense 
fibrous tissue overlying the supporting structures. The surface shows residue of 
moderately disturbed epithelial covering and nodules of large size composed 
entirely of heaped up fibrosed granulation tissue. Diagnosis: Caruncle (E. R. 
Studenski, M. D,, pathologist). 

The catheter was removed on the first postoperative day and the patient voided 
with very little burning or dysuria. She was discharged on the second postopera¬ 
tive day on Donnatal 2 tablets 3 times daily because of urgency, with occa¬ 
sional urgency incontinence. 

The patient’s chief difficulties following the transurethral resection of the 
caruncles at the bladder neck and posterior urethra were concerned with urgency, 
and, at times, urgency incontinence while on her feet, as well as constipation, 
which latter had troubled her all her life. These urinary symptoms gradually 
subsided over the next two weeks. The urgenejr disappeared and then one month 
postoperatively the patient complained of terminal dysuria, and Donnatal was 
again given; the urinalysis was negative and the urine culture no growth. 

Six months follow up report from the patient revealed that she was voiding 
well, without pain, frequency, urgency or burning. Her only urinary complaint 
was stress incontinence, on sneezing and coughing, which she had had for years, 
to a minor degree. 

Comment: It is noteworthy that this patient had had papillary excrescences at 
the bladder neck fulgurated with the Bugbee electrode one year prior to the time 

1 first saw her. It was evident from this that there were nodules in the posterior 
urethra and bladder neck at an earlier date and that the patient did not obtain 
relief until these nodules were resected, and their bases fulgurated. Time will tell 
whether her trouble will recur. 

Case 3. Hartford Hospital No. 701578, a 41 year old white married woman had 
been treated by various physicians, including myself, numerous times in the past 

2 years for “cystitis and trigonitis.” Relief with various medications was tem¬ 
porary and insubstantial. On cystoscopy in August 1950, I found that the tri¬ 
gone was peppered with little red petechiae. The urine culture at that time was 
negative and the urine showed only 3 to 4 white blood cells per high power 
field, on a centrifuged specimen. Residual urine was 5 cc. 

She returned 1 year later with the history of pain in the lower urinary passages 
before, during and after voiding, radiating into the left groin, of 2 months’ dura¬ 
tion, with urgency, frequency every hour, and nocturia twice every night. Cysto- 
urethroscopy revealed mild trigonitis as far as the bladder was concerned but, 
in addition, a cystic-appearing papiliiferous growth was seen at the bladder neck 
at 2 o’clock, which was very tender when touched with the end of the instrument 
(fig. 4). 

The patient was admitted to the Hartford Hospital on August 9, 1951. On 
August 10, 1951, transurethral resection of the papiliiferous mass at the bladder 
neck was accomplished, and the base fulgurated, using the Stern-McCarthy 
resectoscope. A 20F Foley catheter with 5 cc bag was left indwelling. 

The gross specimen consisted of four fragments of tissue each measuring 4 
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mm in diametei, and having a yellowish-wlute appeaiance Micioscopie section 
(fig 2, C) shows a fragment of tissue eo\eied by squamous epithelium, with a 
loose stioma and containing liumeious dilated rascuiai spaces The appeaiance 
is compatible with angiomatous caiuntle Diagnosis Uiethial caiuncle (Robert 
Tennant, HD) 

The Toley cathetei was lemoved on the hist postopeiative day The patient 
was discharged on the second postopeiative day, on Pyndium and Mandelamme, 
voiding well, complaining only of slight teinnnal dysuna 

The teiminal dysuna persisted for about 3 weeks A checkup evammation 1 
month postopeiatively levelled that the patient \ oided evmy to 4 houis 
duimg the day and had noctuiia 1 time There was occasional uigency and burn¬ 
ing Uiethioscopy revealed some bullous edema at the site of lesection and ful- 



riG 4 Case 3 “Cjstic" papilliferous giowth at bl idder licet, vely tender 

guiation, but on the whole the bladdei neck and postenoi uiethia had a healthy 
appealauce She was given eh\n phenobarbital with tincture belladonna A 
lettei fiom the patient one month theieaftei stated that “The bladdei irritation 
must be all gone because it does not bother me ” 

Comment This patient had been tieated on numeious occasions for symptoms 
suggestive of cystitis When we saw hei, the urine was negative and the culture 
negative, and the true condition was found by cysto uiethroscopy Resection 
and figuration of the camucles at the bladder neck gave hei true relief of her 
symptoms foi the first time We hope that the relief is peimanent, but of couise 
only time will tell This is her longest asymptomatic penod m the past 2 yeais 
Case ' t Hartfoid Hospital No 701082, a 35 year old white mairied woman 
was fiist seen August 0, 1951 complaining of lecunent attacks of frequency, 
burning, uigency, and noctuiia 4 to 5 times per night Burning on unnation had 
first been noticed at the age of 16, and since that time had been recumng at n- 
regular inteivals, and giadually increasing m seventy In 1932 cystoscopy else- 
ulieie levealed cystitis, uiethritis and cystocele The patient was tieated with 
argyiol instillations which gave temporary lelief each time At various times she 
had recened Gantnsm, Pyndium, Aureomycm, and Unsed, with no relief 
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The present symptoms were much worse than any previously, and were ac¬ 
companied by dyspareunia, a new symptom for her. Examination revealed no 
costovertebral tenderness and the abdomen was soft and without masses or 
tenderness. A mild cystocele was present, but the genitalia were otherwise normal. 
Urinalysis showed only an occasional pus cell. The residual urine was less than 
10 cc and the urine culture was no growth. 

Cysto-urethroscopy showed mild hyperemia of the blood vessels over the 
trigone, plus granulations of a papillomatous nature in the posterior urethra just 
distal to the bladder neck at 11 and 1 o’clock (fig. 5). These were decidedly ten¬ 
der on being touched with the panendoscope. 

The patient was admitted to the Hartford Hospital on August 10, 1951. The 
following day, cysto-urethroscopy with pyelography showed normal upper uri¬ 
nary tracts with mild descent of the right kidney in the erect position (lj /2 lum- 

i 

! 



Fig. 5. Case 4. Papillary and villous granulations distal to bladder neck 

bar vertebrae) without evidence of hydronephrosis, or trapping, or kinking of the 
ureter. The papillary granulations in the posterior urethra were then resected 
with the Stern-McCarthy resectoscope and their bases fulgurated. A 16F Foley 
catheter with 5 cc bag was left indwelling. 

The gross specimen consisted of 5 small pieces of somewhat hemorrhagic biopsy 
tissue, the largest measuring 0.5 cm. Microscopically (fig. 2, D), the sections 
showed fragments of fibrous tissue containing numerous dilated vessels filled 
with blood and lined with squamous and transitional epithelium. Diagnosis: 
Urethral caruncle. 

The catheter was removed on the first postoperative day and the patient placed 
on Gantrisin and Pyridium. She was discharged on the second postoperative day 
on the above medication, having some terminal dysuria. 

One week after the resection of the caruncles at the bladder neck, the only com¬ 
plaint was morning dysuria (on arising). The remainder of the day she was 
asymptomatic. There was occasional nocturia, 1 or 2 times. 

Six weeks postoperatively, there was only a slight sensation of discomfort at 
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the end of urination Theie was occasional sneeze incontinence The unne show ed 
only an occasional epithelial cell Cysto uietluoscopy with the 20F MeCaithy 
panendoscope levealed an entnely noimal bladder, the bladdei neck and urethra 
weie clean and smooth The patient was dischaiged foi a 1 yeai follow up, un¬ 
less symptoms recuued befoie that The dyspaieuma had completely disap¬ 
peared 

Comment This patient had had fiequent learning symptoms of low ei urinaiy 
tiact “nutation” foi 19 yeais Tieatment with vnnous medications and argyrol 
locally had given evanescent relief, whereas resection figuration of the caruncles 
in the postenoi uretlna neai the bladder neck had left hei more comfortable 
than she had been in years 

DISCUSSION 

It is evident from the paucity of findings on uiinalysis and mine cultuie that 
the cause of the symptoms in these 4 cases is not now cj stitis, although all the 
patients had been treated for cystitis in the past (when then symptoms could 
very well have been due to cystitis) Therefoie, this gives us a clue as to which 
patients might be suspected of having cai uncles at the bladder neck and/oi m 
the postenor uiethra This pathologic entity should be looked foi cystoscopically 
(which should always include urethroscopy with the foi oblique lens system) 
The diagnosis may be suspected m those women who come undei the following 
criteria 

1) History of long standing oi intermittent lowei unnaiy tiact symptoms 

2) Essentially negative urinalysis (cathetenzed) 

3) Negative urine culture 

4) Treatment with the usual medication and instillations, etc affoids tian- 
sient or no lelief 

5) Finding the nodules (caruncles) at the bladdei neck and/or m the posterior 
urethia 

The diagnosis may be pioven by the trausuretlual resection of these nodules 
and histologic study of the sections 

4he tieatment is accomplished with the resectoscope, lesecting the nodules 
and then fulguiatmg the bases We have used a “hghtei” current than foi tians 
urethial lesection of the prostate, 50 cutting and 30 coagulating, m view of the 
thinness of the tissues in the female Needless to say, one must not cut too deeply, 
for fear of perforation oi sphmcteiic nijuiy Two oi thiee excursions of the re¬ 
sectoscope loop wdl usually suffice to cut aw ay these nodules to their bases 

Postoperatively the usual unnaiy sedatives and antiseptics, and occasionally 
antispasmodics, may be given 

COMMENT 

As pieviously mentioned, there is nothing new about finding nodular excies- 
cences at the bladder neck m the female They aie depicted beautifully m Fol¬ 
som's article in 1931 1S and in McCiea’s Cluneal Cystoscopy in 1946 19 

However, that some of these excrescences might be urethral caruncles came as 
rathei a surprise to us When the first one was leported, I thought that perhaps 
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there was some mistake. However, on reviewing the slides, it was unmistakably 
a caruncle. When cases 2, 3 and 4 came along, the same thing happened: in each 
case the tissue was sent to the pathologist as “resection pieces from the bladder 
neck,” and each was reported to be caruncle. Therefore, we now believe that this 
(caruncles of the bladder neck and posterior urethra) is a definite entity and 
should be looked for in all cases wherein there have been symptoms of lower 
urinary tract irritation without clinical findings to explain them. 

We have attempted to be clearcut in our definitions, indications, and therapy. 
Ewert and Summons 20 have recently described edematous folds, tiny cysts, 
little villi and polypoid excrescences at the bladder neck in cases of chronic 
urethritis in the female. Perhaps some of these were caruncles at the bladder 
neck, but they were not biopsied. 

Brown, 21 in describing polypoid formations at the internal orifice, along with 
vascular papillary projections, may have been seeing some of these “internal 
caruncles”; however, since he advocated simple fulguration by electrocautery 
(for chronic urethritis which does not respond to urethral dilatation, nor to 
bladder irrigation with occasional bladder distention, and instillation of increas¬ 
ing strengths of silver nitrate solution), he would not have had any tissue from 
the bladder neck to examine histologically. 

Cook and Hodgson 22 also noted that, in many cases of granular and cicatricial 
urethritis, there were localized regions of mucosal proliferation, particularly at 
the vesical neck, which they referred to as “inflammatory tags.” It is possible 
that some of these “swollen, reddened regions” may have been caruncles of the 
posterior urethra and bladder neck. 


SUMMARY AND CONCLUSIONS 


The literature on urethral caruncle has been briefly reviewed, as well as the 
pathogenesis, pathology, classification and treatment of the urethral caruncles 
commonly seen at the external urinary meatus in the female. 

Pour cases of caruncles in the posterior urethra and bladder neck have been 
presented. This lesion, while undoubtedly nothing new, has not been described 
as an entity which seems to be not uncommon. 

Caruncles of the posterior urethra and bladder neck are best treated by trans¬ 
urethral resection, with fulguration of the base, in our opinion. Tissue so removed 
should always be sent for histologic study. 

Follow-up studies up to 6 months have demonstrated striking relief of symp¬ 
toms thus far in all four patients. 

It seems reasonable to surmise that many cases of so-called “chronic female 
urethritis” and “irritable bladder” are in reality cases of caruncles at the bladder 
neck or in the posterior urethra. 


99 Pratt St., Hartford 8, Conn. 

2“ Ewert, E. E. and Summons, H. J.: Surg. Clin. North Amer., 31: 671,1951. 
21 Brown, H. E.: Penna. Med. J., 53: 489, 1950. 

n Cook, E. N. and Hodgson, J. E.: M. Clm. North Amer., 29: lOOo, 1945. 
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PRIMARY CARCINOMA OF THE MALE URETHRA* 
WILLIAM J BAKER, EDWIN C GRAF v\d JOHN VANDENBERG 
rrom the Cook County and St Luke's Hospitals, Chicago, III 

The late diagnosis of puraary carcinoma of the antenor male urethra m 13 
instances has led us to study the lecords of these patients Ten of these patients 
hare been seen during the past 5 yeais 
The first repoit of carcinoma of the male methia was presented by Hutchin¬ 
son in 1862 Since that time there have been ox er 200 case lepoits of this entity 
placed in the hteratuie Kreutzmann and Collop wrote a leiy cntical and excel¬ 
lent tieatise on this subject in 1939 McCrea and Furlong summanzed 230 
proven cases of primary carcinoma of the urethra The last report was presented 
by McCiea and Furlong m 1952 So, this lesion can now be classed as a rela¬ 
tively rare or uncommon one 

The diagnosis of carcinoma of the anterior male urethra m each of the follow - 
mg patients was established by histological study of tissues winch were obtained 
from surgical and autopsy specimens 

CASE REPORTS 

Case 1 J V , a 70-ycar old white man, w as admitted to the hospital on March 
14, 1945 His histoiy included two bouts of initial hematuria 5 months before 
admission to the hospital Three months before admission he had chills and fever 
which weie associated with a perineal swellmg and pain during micturition The 
permeal swelling drained spontaneously and he noted that uime escaped through 
the fistula during micturition Physical examination rexealed an indurated and 
swollen perineum with many purulent sinuses Urethial calibration revealed a 
filiform stricture of the bulbous urethra The prostate gland urns flat and felt 
benign There were no palpable inguinal lymph glands Cystotomy and radical 
amputation of the penis and scrotum were performed on April 20, 1945 The post- 
opeiative couise was stormy and the patient died 3 days later in peripheral vas¬ 
cular collapse Pathological examination of the surgical specimen revealed an 
lnfiltiating, hormfying squamous cell carcinoma of the anterior urethra with 
extension into multiple fistulous tracts (fig 1, A) 

Case 2 G P , a 64 yeai old Negro, entered the hospital on December 28, 
1945 A periurethral abscess was diamed 4 months before admission Unne 
had drained from the surgical incision ever since the operation was performed 
He admitted specific urethritis and much treatment for the contiol of urethral 
strictures Physical examination revealed a debilitated and critically ill Negro 
Many rales were noted throughout the chest Many infected uiinary fistulas 
weie noted m the perineum and scrotum Biopsy of a sciotal fistula showed 
squamous cell caicinoma Debility progressed and death occurred on February 
4, 1946 Postmortem examination revealed pen urethral abscess, urethial stnc 
tures, and squamous cell carcinoma of the antenor urethia with extension into 
the multiple fistulous tracts of the scrotum 
* Abridged report 
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Fig 1. -4, case 1. Infiltrating squamous ceil carcinoma of anterior urethra. B, case 10 
Anaplastic carcinoma of anterior urethra. 

Case 3. W. B., a 41-year old Negro, was admitted to the hospital on March 
5, 1947. He complained of dysuria, initial hematuria, and pain in the penis of 
3 weeks’ duration. He admitted specific urethritis and had received treatment 
for urethral strictures. The penoscrotal tissues were found to be swollen, .in¬ 
durated and tender but no fluctuation was present. A filiform strictuie was found 
in the bulb of the urethra. The swelling seemed to subside with conservative 
management but fluctuation developed. An external urethrostomy and incision 
and drainage of the peri-urethral abscess was pez formed on March 22, 1947. 
Pathological report of a biopsy revealed squamous cell carcinoma of the anterior 
urethra. He refused further surgery at this time but he returned to the hospital 
1 month later. A fluctuant scrotal mass and shotty nodules along the perineal 
urethra were found at this admission. A cystostomy was performed on May 16, 
1947. Radical penectomy and left orchiectomy were performed on June 7, 1947. 
He had an uneventful postoperative course, and he was discharged on the twenty- 
first postoperative day. Following discharge from the hospital, he left town and 
no follow-up was possible. 

Case 4- N. K., a 55-year old white man, was admitted to the hospital on De¬ 
cember 17, 1948. He stated that he had had sounds passed 9 months ago for a 
urethral stricture. Shortly thereafter a painful perineal swelling developed from 



CARCINOMA OP MALE URETHRA 


320 



Fig. 2. Case 5. Note local extension of carcinoma to perineum and scrotum 

which urine and pus continued to drain. Multiple fistulous tracts were noted in 
a tender, hard phlegmonous perineum. Biopsy of the fistulous tracts revealed 
an anaplastic infiltrating squamous cel! carcinoma of the anterior urethra. A 
permanent external urethrostomy was performed on January 29, 1949; the ure¬ 
throstomy functioned very well. Progressive debility ensued and death occurred 
on March 20, 1949. The scrotum and perineum had become ulcerated and 
necrotic. 

Case 5. W. K., a 48-year old white man, was admitted to the hospital on 
May 15, 1949. He complained of pain and swelling of the perineum and voiding 
through the perineum for 3 mouths. An abscess in the perineum had been in¬ 
cised and drained at the onset of the disability and the urinary fistulas had per¬ 
sisted. Attempts to dilate the urethra had failed. A large, tender, midline perineal 
mass with a single fistulous tract was noted in the perineum. Enlarged, firm, 
discrete lymph nodes were noted in both inguinal regions. Biopsy of an enlarged 
inguinal lymph gland showed a hornifying squamous cell carcinoma. X-ray 
therapy was given but the patient died of inanition on September 25, 1949. 
Figure 2 demonstrates the gross lesion. Autopsy showed a squamous cell car¬ 
cinoma of the anterior urethra with metastases to the subcutaneous tissue of 
the lower abdominal wall and the pelvic and abdominal periaortic lymph nodes. 

Cose 6. J. H., an 80-yeav old white man, was admitted to the hospital on Jan¬ 
uary 10, 1949. He stated that he had had urethral treatment for a stricture which 
had followed specific urethritis at the age of 50. Approximately 1 year before 
admission to the hospital an abscess developed in the scrotum, which followed 
routine dilatation of the urethra. The abscess was incised and drained. Urine 
continued to escape from the fistula during voiding and dysuria, initial hema¬ 
turia, and frequency of urination were present. The scrotum and perineum were 
indurated and showed multiple urinary fistulas. Both inguinal regions were shotty 
and indurated. Biopsy of an inguinal lymph node showed transitional cell car- 
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einoma with aieas of mot aplasia to squamous coll carcinoma;. Ho refused sur¬ 
gery and was discharged in critical condition on January 30,1949. 

Case 7. F. W., a 70-year old white man, was admitted to the hospital on 
September 22, 1949. He complained of dysuria, nocturia and frequency of sev¬ 
eral months’ duration. He had had pain in the rectum and dribbling of urine 
for 1 month due to a swelling in the perineum. A urinary fistula was noted in the 
perineum. It was surrounded by an area of induration. Rectal examination re¬ 
vealed indurated tissue in the anterior rectal wall. Cystoscopy revealed a nor¬ 
mal bladder and posterior urethra. Urethroscopy revealed a large necrotic defect 
in the floor of the bulbous urethra. The irrigating fluid flowed through the per¬ 
ineal fistula. A suprapubic cystostomy was performed on November 15, 1949. 
The perineal lesion became larger and more necrotic as the patient became more 
debilitated. He died on March 24, 1950. Postmortem examination revealed an 
adenocarcinoma of the anterior urethra with invasion of the fistulous tracts of 
the perineum. Metastases were found in the peri-aortic lymph nodes. 

Case 8. A. M., a 63-year old Negro, entered the hospital on February 20,1950. 
His history included treatment of urethral strictures for the past 15 years. Two 
years before admission an external urethrostomy had been performed and a 
superficial urinary extravasation had been incised and drained. Two weeks be¬ 
fore admission to the hospital a perineal and scrotal swelling developed after 
the urethra had been sounded. A midline perineal mass was noted. The induration 
extended to the scrotum. Multiple fistulas were present. A suprapubic cystostomy 
was done on February 28, 1940. Much of the infection and induration subsided 
after diversion of the urine. On March 21, 1950, the fistulas were resected. The 
pathological report was squamous cell carcinoma of the anterior urethra. He 
refused further surgery and was discharged on April 8, 1950. The cystostomy 
catheter was left hi situ. He was again admitted to the hospital on August 14, 
1950. Radical penectomy and urethrostomy were performed on September 9, 
1950. Histological examination revealed a very anaplastic, hornifying squamous 
cell carcinoma of the anterior urethra. The wound healed and the postoperative 
course ivas uneventful. He was discharged on the thirty-sixth postoperative day. 
He was admitted to the hospital 6 months later hi cardiac decompensation and 
died 2 daj^s later. There was recurrence of the tumor in the perineum. 

Case 9. A. H., a 75-year old Negro, was admitted to the hospital on February 
23, 1950. He complained of pain in the penis and perineum of 9 months’ dura¬ 
tion. Dribbling after urination and hematuria were noted during the past 2 
months. An egg-sized perhieal swelling was associated with much edema. Mul¬ 
tiple fistulas were exuding small amounts of pus. The prostate gland was flat 
and benign. Urethral calibration failed to reveal strictures. A biopsy of the per¬ 
ineal mass was taken on March 1, 1950, and revealed squamous cell, hornifying 
and infiltrating carcinoma of the anterior urethra. The urinary stream was di¬ 
verted by cystostomy on March 11, 1950. His immediate postoperative course 
was good but his condition deteriorated soon thereafter. He died on March 2S, 
1950. Autopsy examination was not permitted. 

Case 10. T. H., a 36-year old Negro, was admitted to the hospital on Febru- 
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Fig. 3. Case 10. Note pulmonary mctastases from carcinoma of anterior urethra 

ary 2, 1950. He had received treatment for urethral strictures for the past 7 
years. He noted a painful swelling of the perineum 4 months before admission. 
A spindle-shaped, tender, perineal swelling was noted. The contour was smooth 
and there was no fluctuation. Biopsy was performed on February 4, 1950. 
Much polypoid, smooth, glistening tissue was excised. This tissue seemed to 
encircle the urethra. Pathological examination of the tissue showed very ana¬ 
plastic, undifferentiated carcinoma of the anterior urethra (fig. 1, B). After 
surgery, the patient’s condition failed rapidly and a cough developed asso¬ 
ciated with blood-tinged sputum. An x-ray film of the chest on February 14, 
1950, showed diffuse, nodular infiltration of both lung fields (fig. 3). X-ray ther¬ 
apy was given but the perineal swelling increased in size during the course of 
treatment. The patient was discharged on April 19, 1950, in a precarious condi¬ 
tion. 

Case 11. W. R., a 42-year old Negro, was admitted to the hospital on January 
15, 1951. He complained of urinary drainage from the scrotum, which had been 
present for the past 27 years. Ulcers were noted at the margin of the urethral 
fistula 2 months before admission to the hospital. The ulcers enlarged and showed 
no tendency to heal. A fungating tumor was noted at the penoscrotal junction. 
A biopsy of the fistulous lesion showed an mfiltiating, anaplastic, hornifying 
squamous cell carcinoma of the anterior urethra. X-ray therapy was given with¬ 
out demonstrable resolution of the lesion. He became more debilitated and died 
on July 11, 1951. Figure 4 shows the gross lesion. 

Case 12. H. G., a 60-year old white man, was admitted to the hospital on 
March 17, 1937. He complained of swelling of the left leg and the left groin, 
which had been present for 3 weeks. Physical examination revealed edema of 
the left leg and enlarged left inguinal lymph glands. An indurated, grey-pink 
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Fig. 4. Case 11. Note local extension of carcinoma of anterior urethra 

moist tumor was noted at the external urethral meatus. The distal 1 inch of the 
urethra was indurated on palpation. Biopsies taken from the urethral meatus 
and the left inguinal glands revealed a hornifying squamous cell carcinoma of 
the anterior urethra. The patient expired on April 6, 1937, after a progressively 
downhill course. 

Case 13. IV. W., a 61-year old white man, was admitted to the hospital on 
April 13, 1952. He had received urethral dilatations at intervals for 15 years. The 
character of the stricture changed 4 months before admission to the hospital. 
Hematuria and urethral bleeding occurred at intervals although the stricture 
continued to respond well to sounding. Cysto-urethroscopy revealed only a 
median prostatic bar. One week before admission to the hospital, the patient 
noted serous bloody urethrorrhea. Physical examination revealed a swelling 
which seemed to involve the bulbous and perineal urethra. Calibration of the 
urethra showed obstruction at the level of the swelling. The prostate gland was 
small, symmetrical and benign. Abdominal examination was negative. There 
was no adenopathy. An external urethrostomy was performed on April 15, 1952. 
Friable tumor tissue and clots were evacuated. A 30F sound was then passed 
without obstruction. The tumor tissue was found to extend to the membranous 
urethra. Histopathological study showed masses of atypical epithelial cells with 
considerable amounts of anaplastic tissue. X-ray therapy was started on April 
17, 1952. The urethrostomy catheter was removed on the eighth postoperative 
day and the patient soon voided with ease per urethram. Examination on June 
6, 1952, showed no evidence of recurrence of the tumor and the wound was well 
healed. A 30F sound was passed without obstruction. 

Pertinent facts in the history and findings of these 13 patients have been as- 
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T\ble I 



RICE 

ACE 

PRESENCE OF 
STRICTURES 

IIISTOP\TUOLQG\ 

1 J V 

W 

70 

Yes 

Squamous cell caicinoma 

2 G P 

N 

04 

Yes 

Squamous cell carcinoma 

3 W B 

N 

41 

\ es 

Squamous cell cucinomt 

4 N K 

W 

55 

"Acs 

Squamous cell caicinoma 

5 W K 

w 

48 

Yes 

Squamous cell carcinoma 

6 J H 

w 

SO 

Yes 

Transitional cell carcinoma 

7 F W 

w 

70 

Yes 

Adenocarcinoma 

SAM 

N 

63 

Yes 

Squamous cell carcinoma 

9 A H 

N 

75 

No 

Squamous cell c lrcinoma 

10 T II 

N 

30 

Yes 

An iplastic carcinoma 

11 W R 

N 

42 

Yes 

Squ imous cell carcinoma 

12 H G 

w 

00 

No 

Squamous cell carcinoma 

13 W W 

w 

61 

Yes 

Anaplastic caicinoma 


sembled Stnctuiea of the antenoi urethra Mere found jn eleven of the 13 pa¬ 
tients (table 1) Stuctuies Mere found m 2 patients m]io denied any lustoiy of 
stnctuie The urethial tumoi may have caused the stnctuie m those 2 patients 
The caliber of the strictuies varied fiom filifoim to large calibei The patients 
had had some indefinite tieatment of their stiictures, but adequate caieful atten¬ 
tion of the strictuies Mas lacking The constant nntation of the uretlna and the 
metaplasia of the urethial mucosa which is found in the piesence of strictuies 
can be ascnbed as etiological agents All mention of caicinoma of the male ure¬ 
thra ill the literature stiesses the high associated incidence of urethial stncture 
Eighty five per cent of this gioup of patients ueie found to have uiethial 
strictures 

The piedomuiant pathological lesion was squamous cell carcinoma Nine of 
the 13 patients were found to have squamous cell caicinoma Transitional cell 
carcinoma Mas found in one instance Adenocarcinoma was also found in one 
instance The origin of the adenocarcinoma cannot be definitely established 
The glands of Littre, Conper’s gland, or even the piostate gland must be con¬ 
sidered The pathogenesis of the lesion seemed to indicate an ongin in the 
anterior urethia Marked anaplasia piecluded the classification in two cases 
This incidence of types of carcinoma con esponds with the previously published 
series of cases of primary carcinoma of the antenor urethia 

One of the patients presented himself Math a tumoi limited to the distal one 
inch of the uiethia (table 2) All of the remaining 12 tumors originated in the 
bulbous uiethra A simple perineal mass or a chronic perineal urethial phleg¬ 
mon was noted and the adnutting diagnosis Mas either peri urethral abscess or 
chronic pen-urethial phlegmon Routine suigical therapy was instituted Biopsy 
of mduiated, cartilaginous tissue Mas always done A positive biopsy changed 
the therapeutic appioach Radical excision of the lesion and dirersion of the 
urinary stieam Mas feasible in 3 patients Diversion of the urinary stream Mas 
peiformed in thiee other patients to make them moie comfortable No surgical 
therapy was possible in six of the patients because debihty and Masting m' 
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Table 2 


SITE OP TUMOR 

SURGICAL TREATMENT 

1. Bulbous urethra 

Cystostomy and emasculation 

2. Bulbous urethra 

None 

3. Bulbous urethra 

Cystostomy and penectomy 

4. Bulbous urethra 

Urethrostomy 

5. Bulbous urethra 

None 

6. Bulbous urethra 

None 

7. Bulbous urethra 

Cystostomy 

8. Bulbous urethra 

Urethrostomy and penectomy 

9. Bulbous urethra 

Cystostomy 

10. Bulbous urethra 

None 

11. Bulbous urethra 

A T one 

12. Distal urethra 

None 

13. Bulbous urethra 

Urethrostomy 


Table 3 


DURATION OF SYMPTOMS 

interval between 

DIAGNOSIS AND 
DEATH 

LOCATION OF METASTASES 

AUTOPSY 

1 . 

5 mos. 

1 mo. 

Scrotum and perineum 

No 

2. 

4 mos. 

1 mo. 

Scrotum and perineum 

Yes 

3. 

3 wks. 

Unknown 

Scortum and perineum 

No 

4. 

9 mos. 

3 mos. 

Scrotum and perineum 

No 

5. 

3 mos. 

6 mos. 

Perineum, inguinal and periaortic 
nodes 

Yes 

6. 

1 yr. 

1 mo. 

Scrotum, perineum and inguinal 
nodes 

No 

7. 

1 mo. 

6 mos. 

Scrotum, perineum and periaortic 
nodes 

Yes 

8. 

2 wks. 

1 6 mos. 

Scrotum and perineum 

No 

9. 

9 mos. 

1 mo. 

Perineum 

No 

10. 

4 mos. 

3 mos. 

Lungs and perineum 

No 

11. 

2 mos. 

6 mos. 

Scrotum and perineum 

No 

12. 

3 wks. 

1 mo. 

Inguinal nodes 

No 

13. 

4 mos. 

! Living 

None evident 

— 


marked at the time of admission to the hospital. The most recent patient was 
treated by urethrostomy and evacuation and excision of all easily available tumor 
tissue. The degree of extension of the tumor seemed to preclude a cure by radical 
excision and diversion of the urinary stream. Massive postoperative x-ray ther¬ 
apy was given and the wound healed very well. 

Most of the patients had tolerated their complicated disease states for months 
before desperation drove them to the hospital for relief (table 3). The carcinomas 
had extended locally and distantly during the delay. Definitive surgery was 
possible in only three of the patients. One of these patients, case 1, died 3 days 
after surgery in peripheral collapse. A second of the 3 patients, case 8, died 6 
months later in cardiac failure. He had evidence of recurrence. The third of the 
3 patients, case 3, was inconsistent in returning for examination and his clinica 
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Fio. 5. Tuberculosis in tissues of perineal sinuses 


result is unknown. None of the patients who weie followed were alive 6 months 
after the diagnosis was established. Local metastases to the perineum and scro¬ 
tum weie noted in all of the advanced lesions of the bulbous urethra. The lesion 
which was limited to the distal urethra had a proven metastatic lesion of an 
inguinal gland. Distant metastases were found in five of the 13 patients. The 
inguinal nodes were the most common site of distant metastases. 

The therapeutic results in these patients have been exactly what one would 
expect when the carcinoma had progressed to an advanced stage. Better results 
depend upon earlier diagnosis. Metastases weie present in all of these advanced 
lesions. 

The differential diagnosis must include tuberculosis. A recent patient came to 
the attention of the authors. E. M., aged 73, a white married man, was admitted 
to the hospital on June 25, 1951. Physical examination levealed multiple per¬ 
ineal fistulas through which infected urine was passed. The fistulas had been 
present for 2 years after the spontaneous rupture of a perineal abscess. The per¬ 
ineum was indurated and a mass was found to involve the bulbous portion of the 
urethra. On July 26, 1951, the fistulas weie dissected and excised, and the tu¬ 
morous, indurated urethral bulb was exposed. A frozen section biopsy was re¬ 
ported as inflammatory tissue. An external uiethrotomy was performed and the 
anterior urethra was dilated to size 28F. The urethrostomy catheter was removed 
on the fifth postoperative day. Sounds were passed through the urethra on the 
tenth day. Streptomycin therapy was started when the routine histologic study 
revealed tissues which resembled tuberculous granulations. The urethrostomy 
healed and sounds were easily passed (fig. 5). 
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Figure 6 demonstrated a gumma of the penis which must also be differentiated 
from carcinoma of the urethra. 

DISCUSSION 

The patients who have been presented are representative of the final stages 
of carcinoma of the urethra. The symptoms of early carcinoma of the urethra, 
such as blood-tinged urethrorrhea, diminution of the urinary stream, and hema¬ 
turia were either disregarded or not noted. These patients neglected the care of 
the urethral strictures. Changes in the character of the strictures which are sug¬ 
gestive of carcinomatous metaplasia were observed in only 1 patient. This par¬ 
ticular patient was the only one of this series of patients who was from private 
practice. 

Authors who have written about carcinoma of the anterior urethra stress the 
importance of two factors in the early diagnosis. The sudden onset of difficult 
sounding of a urethral stricture, which had previously responded well to therapy, 
should arouse suspicion of carcinoma. The second factor is the more frequent use 
of urethroscopy. Urethroscopy should not be delayed until a mass or induration 
is palpable along the urethra. Papillomatous tumors which present at the urethral 
meatus afford no difficulty in early diagnosis. 

SUMMARY 

Thirteen instances of primary carcinoma of the anterior male urethra are 
reported. Twelve of the 13 patients were treated initially as peri-urethral abscess 
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and peu-iuethial phlegmon The diagnosis of carcinoma of the uiethra was es¬ 
tablished aftei histopathological study of biopsy specimens It is oui impiession 
that the true incidence of carcinoma of the urctlna will become more obvious 
as more biopsies of uiethral and pen-uiethial disease aie studied Realization 
of the tme incidence will be a potent influence to search for early phases of car¬ 
cinoma of the urethra 
7 W Madison Si , Chicago £, III 
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PSEUDODIPHALLIA, A RARE ANOMALY 

XAVIER VILANOVA and ANTONIO RAVENTOS 
From the Dermatological Clinic of the University of Barcelona, Spain 

It may be that in adults a double penis, owing to the psychological complex 
which it produces in those affected with it, causes the patient to conceal his 
deformity instead of seeing a physician, which fact proves detrimental to the 
statistics showing the actual frequency of this malformation and not only with 
regard to its actual incidence, but also with a view to its comparison with other 
congenital and plainly visible anomalies (harelip, congenital dislocation of the 
hip, etc.). Notwithstanding the aforementioned circumstances, its incidence 
must be slight, since, on the one hand, there are cases of double penis which, 
owing to the fact that they coincide with an exstrophy of the bladder or another 
important malformation, have to be seen by a physician, while, on the other 
hand, as is frequently the case, the coincidence of their appearance in foetus or 
newborn or little boys, whose desire to prevent their deformity from becoming 
known does not carry any weight, leads one to believe that there are very few 
cases which remain unrecognized. All this makes the case which we are about to 
report very interesting, while its correct interpretation is rendered extremely 
difficult by its unusualness, the age at which it was observed and its clinical, 
topographical and histological features. 


HISTORICAL DATA AND REVIEW OP THE LITERATURE 


In 1898, Neugebauer 1 published the most comprehensive review up to that 
date of all known cases of double penis which, including his own, amounted to 
28 cases. According to him, it was J. J. Wecker who published the first case in 
1609, two more cases being encountered during the same century, five during 
the eighteenth and 21 as well as a personal case during the nineteenth centuries. 

In 1933, Nesbit and Bromme 2 published a new review, based on Neugebauer's 
study, to which 16 further cases, including a personal one, were added. Tins 
review is, however, incomplete, as a considerable number of cases of other au¬ 
thors, which have remained unnoticed, are lacking. 

In chronological order the following cases were published prior to the study of 
Nesbit and Bromme and not mentioned by them: Pires de Lima, 3 Lipschiitz, 4 
Corrado, 5 Behdjet Sabit Erduran, 6 Thomson, 7 Donald, 8 Bauza, 9 Palieri, 10 De 


Accepted for publication December 23, 1952. 

1 Neugebauer, F. L.: Quoted by Nesbit and Bromme. 2 

■ Nesbit, R. and Bromme, W.: Am. J. of Roentgenol. & Rad. Therapy, 30: 497,1933. 

3 Pires de Lima, J. A.: J. Anat., 49: 85, 1914. 

4 Lipschiitz, A.: J. Anat. & Phys., 58: 254, 1941. ,. 

6 Corrado, G.: Quoted by Lowsly and Kirwin. Urologia Clinica, 1:237,1945. (Ed. Salvat.; 
6 Behdjet Sabit Erduran: Quoted by Lowsley and Kirwin. Urologia Clinica, 1: •"«, 

1945. (Ed. Salvat.) 

7 Thomson: J. Anat., 64: 121, 1930. 
a Donald: J. Anat., 64: 523, 1930. 

9 Bauzd, J. A.: Arch, de Pedi del Uruguay, 3: 3o3, 1932. 

10 Palieri, D.: Quoted by Cochrane and Saunders. 14 
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Fig 1 A, appearance of alopecic area with umbihcated nipple (with central orifice) 
beneath which pseudopenis is concealed (above is root of normal penis) B, appearance of 
pseudopenis prolapsing as result of pressure on neighboring regions 

Gaetani, 11 Phillips, 12 Sloboziano, Geoigescu and Flora, 13 Cochiane and Saun¬ 
ders, 1 * Blanco, 16 Acevedo Ruiz del Hoyo y Blanco, 16 Davis, 11 Pendino, 18 Solomon 19 

CISC REPORT 

J. Alonso G., 30 years of age, unmarried, ivas a railway worker by occupation. 
Neither his personal history nor that of his family showed any important fea¬ 
tures. None of his relatives had presented any malformation to his knowledge. 
A few years ago he noticed a scab in the pubic legion, light over the root of the 
penis, which w r as shed of itself, a small nipple-like elevation, the size of a pea, 
appearing beneath it, which dischaiged a whitish, sticky secretion (compared 
by the patient to that of the nocturnal pollutions), which had continued When 
he had not urinated for seveial hours and had a full bladder, he observed a 
feeling of tension in this region, which did not become pamful 
In the pubic region and above the root of the penis a circular area, 5 cm m 
diameter, alopecic and theiefore depnved of hair, was observed, with a mpple- 
like elevation at the centre (fig 1, A), which showed a moie pronounced pio- 
lapse when piessure was everted upon the suirounding skin, using to a height 
of about 14 mm. and vaguely resembling an abnoimally developed mammary 
nipple, which was perforated at its apex and which discharged a minute quan¬ 
tity of transparent, mucous secretion on expression (fig 1,5) It was completely 
ensheathed by a delicate, pink-white membrane, coveimg its cylindrical sur¬ 
face, which had a small diameter (7 mm ), while the vertex of its distal portion 

11 1,1932 

13 Assoc , 26: 372, 1932 

11 ..nd Floru, E J d’urol , 36: 556, 1933 

11 Cockrane, W J and Saunders, R L J Urol , 48: S10, 1942 
“ Blanco Castillo, S J Urol , 63: 786, 1945 

16 Acevedo Ruiz del Hoyo, M and B1 inco Castillo, S Pseudo difalia Rev mdd de 
Yucnt&n, 24: 185,29 II 1948 

11 Davis, D XI J Urol , 61: 111, 1949 
“Pendino, J A J Urol , 64: 15G, 1950 

1 Solomon, A A , Rosenthal, Ira and Sinker, Matthews H J Urol , 64: 705, 1950 
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showed an orifice, through which a filiform bougie could be inserted up to a 
depth of about 2 cm. The patient stated that the alopecic zone surrounding 
this nipple became a zone of erotic excitation when stimulated with the fingers, 
or even on simple contact with the clothing, which sensation, on the other hand, 
failed to appear either spontaneously or when coitus was carried out with the 
normal penis. The scrotum and testes, as well as the penis, were normal, with¬ 
out dierotism or hypospadias. The functional condition of the bladder was 
also normal. An examination by rectal touch showed the prostate and seminal 
vesicles to be normal. Neither the anus nor the rectum showed any change. 

Excretory urography revealed the presence of two normal kidneys, somewhat 
descended and rotated (possibly as a result of the compression required by the 
radiogram, with a slightly dilated pelvis and two normal ureters as well as a 
normal bladder. Neither the lumbosacral region of the spinal column nor the 
pubis showed any abnormality. 

Operation (January 24, 1950): Under local anesthesia (1 per cent novocain 
block) oval excision of the skin was made around the prolapsing pseudopenis 
in the bald region following previous catheterization of the duct, which was dis¬ 
sected. At about 2 cm. under the surface of the skin the dissection revealed a 
hard cord which penetrated deeply among the rectus and pyramidalis muscles 
and which also ran backward above the symphysis pubis, to be inserted in the 
apex of the bladder. At this site it was ligated and cut, so that the entire piece 
could be removed. Suture of the muscles was done and also the skin, which 
healed by first intention within 7 days. 

Since then the patient felt quite well, except that, as had previously been the 
case, whenever he refrained from urinating for an excessively long period and 
the bladder became subject to tension, he experienced a feeling of heaviness in 
the pubic region. The erotic feeling, produced in the alopecic suprapubic region 
by contact, had disappeared. The urogenital functions showed a normal de¬ 
velopment. 

Histological examination of the specimen (figs. 2, 3 and 4): The specimen 
obtained by surgical extirpation was divided into four portions by cross section 
at 5,10,15 and 20 mm. from its free end. The first three portions represented cross 
sections of the nipple which could be exteriorized by lateral pressure in the su¬ 
prapubic alopecic area presented by the patient. The fourth portion corre¬ 
sponded with the first part of the fibrous cord which the operation, on removal 
of the supposedly rudimentary penis, had shown to insert with the apex of the 
urinary bladder. 

The histological specimens corresponding with the first section (fig. 2) showed 
a large central cavity with an irregular stellate shape, lined with polystratified 
epithelium of a malpighian type and consisting of a row of basal cells, numerous 
layers of superposed prickle cells, a granulosa supplemented by a single cellu¬ 
lar layer and a slender, though manifest, horny coating. We found this structure 
to be surrounded by a fibrous chorion, which showed a few vaguely outlined 
papillae, whereupon it continued and merged into a strong, also very thick and 
concentrically arranged casing, at the periphery of which smooth muscle fibres 
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Fig. 2. A, cross section of piece excised at 0 5 cm. from its distal end Central duct is 
bounded by malpighiau type of epidermis with granulosa layer of only one row At periphery 
it is surrounded by thick sheath of fibrous connective tissue, which is seen to contain 
bundles of smooth muscle fibers, arranged in longitudinal and circular pattern This sheath 
continues in loose connective tissue present in deep layers of skin winch, covered by 
cutaneous type of epidermis, ■ . .' • . ■ B, detail of central duct of 

excised specimen reproduced ' '! ■ . ,helium C, cross section of 

piece excised at 1 cm. from dig - *! .of semimembranous mucous 

type with preservation of nucli _ and with tendency to proto¬ 

plasmic vacuolation. Peripherally there is same sheath of fibrous connective tissue, with 
muscle fibers described in A ana B, but larger in size. Chronic common infiltrations in 
superficial chorion D , detail of central duct of excised specimen reproduced in figure 1, B. 
Epithelium of semimembranous mucous type. 

were well in evidence, some showing a longitudinal and others a transverse pat¬ 
tern. There were no vascular angiomatous formations. There was a considerable 
framework of elastic tissue. The skin which covered this new growth did not 
present any changes and merged into it in the deeper part of the chorion, no 
adipose tissue being interposed between the skin and the growth. 

The sections carried out at a deeper level, i.e. at 10 mm. from the surface of 
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be computed with that of tlie semimucosa of the mouth and the fossa nancularis 
of the meatus On the othei hand, the eorium was piovided with numeious 
papillae The papillary body was slendei and piesented common, though con- 
sideiable mflammatoiy infiltrations Below this papillaiy body we encountered 
the thick and scleious connective tissue which suuounded the cential cavity, 
with its seaice and hardly visible transverse and longitudinal bundles of smooth 
muscle The extensive netwoik of elastic tissue continued The foim, dimen¬ 
sions and stiuctuie of the cential canal showed a ladical change when it was 
examined at 15 milhmeteis fiom the suiface of the skill (fig 3) The cavity no 
longei showed a stellate form, but was legulail}’- euculai The boidermg epi¬ 
thelium continued to be polystiatified, though piesenting a cylindrical type 
At the suiface there was a layer of cylindrical cells, with thiee oi foui lows of 
cuboid cells underneath Tlieie was a flaccid and infiltrated papillaiy body, 
though less than m the sections of the antenoi segment, but this papillaiy body 
did not penetiate into the epithelial layei so as to form true papillae The coi er- 
liig sheath of fibrous connective tissue still peisisted, though it was smaller in 
size, it continued to show an equally large quantity of muscle fibies and it still 
lacked any angiomatous vasculai formations At a depth of 20 mm we finally 
identified the apparently fibious composition of the cold, which mseited with 
the apex of the ui inary bladdoi (fig 4) 

Still centered by a \ery small and consideiably reduced cavity with an megu- 
lar outline, which was still permeable in the sections that weie studied, the 
bordenng epithelium had been leduced to two oi thiee layers of flattened cells, 
which weie suggestive of the transitional type of epithelium between the pros¬ 
tatic urethia and the urinary bladder The casing of fibious connective tissue 
which we had traced fiom the surface up to this point continued to sunound it 
though it had been considerably reduced and was fai less maiked, nevertheless 
its moie penpheial poitions still showed some longitudinal and tiansveise pat¬ 
terns of smooth muscle fiber 


COMMENT 

With the cases available to him, Schneider’ 0 attempted to class the vanous 
foims of double penis according to three groups. 1) diphalha of the glans alone, 
2) bifid diphalha and 3) complete diphalha or double penis To this scheme we 
must add those foims which might be termed pseudodiphallia oi at any rate 
those cases in which a noimal or almost normal penis is associated with an indi¬ 
cation or rudiment of an atrophic penis, existing independently of the noimal 
penis It goes without saying that even the more complete nialfoimations, such 
as double penis, also piesent x auctions of the incomplete stages, like, foi in¬ 
stance, the hypospadiac meatus oi the blind urethra oi the presence of a perineal 
hypospadias, while in both penes there is no permeable urethra etc In addition 
to this systematic confusion, diphalha fiequently coincides with other mal¬ 
formations which complicate its classification and which may be found in the 
uiinaiy and genital tiact, the digestive system, the veitebral column, the ex- 

20 Schneider Ilaudbuch der Urologie Lichtenberg, Voelckci and Wildbolz III Berlin 
Springer, 192S, p 160 
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tremities. Naturally the malformations associated with diphallia are frequently 
incompatible with a prolonged duration of life, which is the reason that there is 
such a small number of adults with double penis. Finally a general physical 
examination as well as an investigation of the psychosomatic factor, which the 
patient has to bear as a result of his malformation, is indispensable. 

A review of the literature, which was complete as far as double penis was 
concerned, failed to reveal any cases among those published and studied which 
were comparable with ours. The absence of cavernous tissue as well as the form 
and structure of the supposed supernumerary penis, without glans, compel us 
to have some reserves with regard to the organoplastic significance to be at¬ 
tributed to the appendix presented by our patient. There are good reasons in 
support of a diphallia, such as the presence of well developed smooth muscle 
fibers, running in a longitudinal and transverse direction in the region of the 
outer layers of the casing of fibrous connective tissue surrounding the central 
duct, lined with a polystratified epithelium like the fossa navicularis around its 
central orifice and of a polystratified cylindrical type, similar to that of the 
membranous urethra, more profoundly and conclusively simulating that of the 
prostatic urethra in its union with the urinary bladder, at a greater depth. The 
large quantity of elastic fibers in the submucosa and the erotic zone localized 
in the alopecic area surrounding its opening in the skin are also facts which 
should be taken into account. One should also consider the question as to 
whether it constitutes a permeable urachus, while particularlj’- taking into ac¬ 
count the fact that the operation shows the fibrous cord following the supposed 
rudimentary penis to be inserted in the depth at the level of the anterior surface 
of the urinary bladder below the vertex vesicae. 

Nevertheless, having among other things, carefully examined Cullen's book 21 
and the studies of Dudgeon, 22 Trimingham and McDonald, 23 Williams 24 and 
Garvin, 25 in which the cases of persistence of a permeable urachus are studied 
in detail, we have not been able to find a single case among those quoted, in 
which this canal or a diverticulum of it opened into the skin at the pubic region, 
as in our case, since in all these cases the opening was in the umbilical region, a 
logical and inevitable fact, considering the embryonic development. 

Lannelongue’s case 26 does not deviate from the aforementioned rule and thus 
we see how the urinary fistula presented by his little patient, and by means of 
which he was able to urinate through an orifice lined with a mucosa which 
caused it to simulate a normal meatus, established on a cutaneous stump from 
which a granuloma emerged, opened into the umbilical region. 

On the other hand, as Vaughn 27 says, cases of patent urachus usually only 
cause fistulas in the umbilical region (completely permeable or externally blind, 


21 Cullen, T. S.: The Umbilicus and its Diseases. Philadelphia: W. B. Saunders Co., 

22 Dudgeon, H. Jr.: Surg. Gjmec. & Obst., 71: 302, 1940. 

22 Trimingham, J. L. and McDonald, J. R.: Surg. Gynec. & Obst., 80: 152, 1945. 

21 Williams, C.: Ann. Surg., 124: 1110, 1946. 

25 Garvin. E. G.: Patent urachus, J. Internat. Coll, burg., 11: 511, 1948. 

2 ® Lannelongue: Quoted by the Encyclopedic Med.-Clnrurgicale. vol. 2 .no. 200S, p. 8. 

27 Vaughn G. T.: Patent urachus. Trans. Amer. Surg. Assoc., 23: 2M, 19Uo. 
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or permeable m the juxtavesical region) or closed at both ends and thus giving 
rite to an urachal cvst 

And Garvin’s case” is onlj curious because of the fact that, even though the 
urachus opened into the umbilicus, the patient also presented a aery delicate 
and slunuig patch of skill m the pubic legion, similai to that encountered m 
exstroph) of the bladder 

Nor do the hypotheses adianced in explanation of these malformations have 
any value for a correct interpretation of the defoimity piescnted by our patient 
Those theories w Inch tend to attribute these malfoimations to a hypothetical 
atavism (double external genitals as in li/ards and snakes) are not based on 
solid facts, noi is this the case with those hypotheses, accoiding to which they 
should be considered as teratoid stiucttnes oi as the lowest stage of a duphcation 

At piesent one would appear moie collect m assuming them to be due to a 
disturbance in embiyonic development occuriing at the moment in which the 
mesodermal cellulai mass, which lies between the two layeis of epithelium (the 
ectoderm on the outside and the entoderm on the inside) of the cloaca! mem¬ 
brane, does not only give use to all the mesodermal structuies of the lower ab¬ 
dominal wall, but also to the genital tubeicle The bilateial development of this 
tubercle and of its pillais clearly explains how the failuie of these formations 
to fuse or any mteifeience with then normal development at this point (an- 
lagen) may bung about a condition of double penis 

Its fiequeut co existence with othei malformations suggests that the concept 
of a developmental disturbance is a coirect one, which disturbance is, as m so 
many other cases, attnbuted to syphilis, an unpioven fact, the detection of 
which by a hereditary taint 01 by a positive seiological test fails in a gieat num¬ 
ber of cases, as it did in ouis 

Thus, incapable of interpreting and theiefore of definitely classifying our pa¬ 
tient’s malfoimation, we have labelled it penile pseudodiphallia, which term 
in no way piejudices its ultimate designation and which we have only found to 
he previously used by English 28 and Acevedo Ruiz del Hoyo and Blanco Cast,. 
1° 16 m a publication which we weie unable to obtain 

SUVIMAIU 

Only a few cases of double penis and pseudodiphallia have been pubic/^ 
the medical literatuie We have lepoited a case of pseudodiphallia wf, 
cording to the levievv of the hteiatuie, is the sixty second case of tlin l 
malformation 

We have classified the defoimity piescnted by oui patient as pseudoc^ 2 
because in this case the supeinumeiaiy penis only consisted m the u _ 
rounded by a chorion of muscle and connective tissue, though 
traces of corpoia caveinosa 01 of a bulb We have, moieovei, pen t r J 
belief that this case was one of pseudopenis, as its localization and u ' 
of tile duct weie suprapubic, fai fiom the umbilical region and ^ x 
the mucosa lining the central canal of the nipple presented, fiom ti J* 

23 English Quoted b> Blanco Castillo ,6 
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the bottom, and as far as its epithelial constituent was concerned, a structure 
similar to that shown by a normal urethra considered in its various branches 
from the meatus to the urinary bladder, so that this structure cannot be mis¬ 
taken for an abnormal persistence of the urachus. Both a physical examination 
and descending urography failed to reveal any other anomaly of the genito¬ 
urinary tract in this patient. Also the alopecic area in the skin surrounding the 
prolapsing orifice of the supernumerary penis, as well as the erotic feeling pro¬ 
duced by a mechanical stimulation of this region, should be considered to sup¬ 
port our claim. 
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RADICAL RETROPUBIC PROSTATECTOMY FOR CANCER 

RICHARD CIIUTE 

Ne\t to tucinoma of the stomach, caicmoma of the piostate is the most com¬ 
mon cancel in the male, and ovei the age of CO it is the most common cancel 
in men 

Rich 1 of Johns Hopkins, Mooie 2 of Cornell, Ixahlei 3 of the Mayo Clinic, and 
Baion and August 1 of Queen’s Geneial Hospital, Jamaica, N Y , voiknig quite 
independently of each othei, caiefully examined piostates at autopsy in a com¬ 
bined total of 1,276 unselected patients who had died from a xauety of causes 
They found an incidence of caicmoma of the piostate in men over 50 of from 14 
pei cent to 46 pel cent, making a geneial aitiage of 24 pci cent—oi one man out 
of almost eveij foui In most cases the cancel uas small, had not spiead beyond 
the capsule of the gland oi metastasized, and had nothing to do with the patient’s 
death—and also had not been diagnosed clinically 
In 1900 the expectancy of life in the U S uas 47 yeais, uheieas in 1947 it had 
lisen to 07 jeais This means an inn casing number of men in the prostatic age 
living According to the Buieau of the Census, as of April 1, 1950, theie uere 
more than 16 million men in this countiy 50 yeais of age and o\ei Theiefoie, 
based on the figures of the in\ estigatois, it is estimated that theie aie at least 
-H million, and possibly as many as 7V^ million men m this age gioup, afflicted 
uith carcinoma of the piostate today Hinman 5 6 has estimated that only 5 pei 
cent of patients xuth caicmoma ol the piostate aie seen early enough to be suit- 
ahlefor ladieal piostatectomy Ilowevci, my oun peisonal experiences have been 
moiefax oiable than this, and would incline pait way m the dnection of Colston’s 7 
figuie of about 20 pei cent of cases being suitable If, foi the sake of the aigument, 
we accept Hillman’s low figure and also the axmroge figuie of incidence of 24 per 
cent of the foui investigators already mentioned, there aie today at least 195,000 
men of 50 oi ovei m the United States with caicmoma of the prostate in a stage 
early enough to be probably cuiable by suigeiy If we accept Colston’s figure 
and the highest figure of the mvestigatois, theie aie 1J4 million men o\ei 50 
with prostatic caicmoma piobably cuiable by suigery 
Although these figuies mean that carcinoma of the piostate is extremely com 
moil, the investigations of the foiegoing—and of othei workers also indicate that 
this disease usually is slow giowing and slow to spiead beyond the capsule of 
the gland oi to metastasize Also, it has been found that no mattei m what part 

Read at annual meeting, South Central Section, American Urological Association, Hot 
opnngs, Ark September 30, 1952 

Note hr / editor A more extensive discussion of the subject will be found in the Transac¬ 
tions of the South Central Section 1952, pp 51 SO 
1 Rich, A R J Uiol 33 215-223, 1935 
a Moore, R A J Urol , 33 224-234, 1935 
1 Ixahler, J E J Urol , 41 557-574, 1939 

* Baron, E and Angrist, A Arch Path , 32 737-793, 1941 
‘Hinman Tiank J A M A , 135 130-141, 1947 

* Hinman, Trank, Jr Calif Med , 68 33S-343, 1948 
Colston, J A C J A M A , 127 09-74, 1945 
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. Fia. 2. Finger has broken through endopelvic fascia on right side of prostate, and is now 
bluntly but gently working forward in a good cleavage plane toward membranous urethra, 
came procedure will be carried out on other side of prostate. 
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of the gland the disease originates, it almost always spreads within its confining 
capsule at first, so that the posterior or lateral portions, in which hard areas or 
irregular nodules can be readily palpated by the examining finger, become in¬ 
volved before the cancer breaks out through the barrier of the capsule and starts 
to spread and to metastasize. Such a type of tumor should be particularly ame¬ 
nable to cure by radical surgery, if detected in time. And indeed this has proven 
to be so, for in such cases Young, 3 Colston, 7 Hinman, 5 ’ 6 and Jewett 9 have ob¬ 
tained 44-51 per cent of 5-year cures, without detectable recurrence or metas¬ 
tasis, by means of radical perineal prostatectomy. These results are definitely 
superior to the 43 per cent of 5-year survivals, but with disease still present, 
obtained by orchiectomy and/or estrogenic therapy in patients without metas- 
tases when first seen, reported in the large-scale survey made by Nesbit and 
Baum. 10 Thus, as a rule, every case of cancer of the prostate goes through a stage 
when the disease is still confined inside the capsule, where it can be successfully 
detected by rectal palpation, and when it is usually curable by radical prostatec¬ 
tomy. 

Why then is not the general rate of cure of cases of carcinoma of the prostate 
throughout the country higher than it is, and why is the general attitude toward 
this lesion one of extreme pessimism and defeatism? There are two principal 
reasons for this. The first is that very frequently cancer of the prostate grows so 
silently and asymptomatically that, by the time it produces symptoms bother¬ 
some enough to cause the patient to consult a physician, it has already spread 
too far to be removed surgically—and very possibly has also metastasized. One 
accessory factor possibly contributing to this “missing the boat” is the fact that, 
since the first symptoms of cancer of the prostate are often identical with the 
well-known ones of benign prostatic hypertrophy—i.e. nocturia, frequency, and 
slowness of urination—many elderly men regard such symptoms as normal 
prostatic accompaniments of advancing age, and therefore unfortunately post¬ 
pone consulting their doctor for months or even years until these symptoms 
finally become so bothersome that they reluctantly resign themselves to the 
dreaded “prostate operation” and at last seek medical aid. An educational pro¬ 
gram to counteract this lag between the time urinary symptoms appear and the 
time the physician is consulted would save many lives through the earlier detec¬ 
tion of malignancy, not only of the prostate but also of the bladder. An equally 
important educational program—which is starting to make some progress in 
general acceptance—is that of the annual physical check-up, including rectal ex¬ 
amination, and also for physicians to routinely examine the prostate of every 
male patient over 50 who consults them—no matter for what reason. In this way 
many asymptomatic early prostatic cancers have been discovered in the past, 
and many more will be discovered in the future. 

The second reason why the general rate of cure of cancer of the prostate 
throughout the country is not higher is that radical prostatectomy is now not 
performed on many early operable cases, even though the disease has been de- 


8 Young, H. H.: J. Urol., 53: 188-252,1945. 
s Jewett, H. J.: J. Urol., 61: 277-280, 1949. 

10 Nesbit, R. M. and Baum, W. C.: J.A.M.A., 143: 1317-1320,1950. 
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tected The explanation for this is that, although ladical peuneal piostateetomy, 
the only operation available foi total piostateetomy until the recent advent of 
the ladical retiopubic opeiation, has been known for neaily 50 yeais (Di Hugh 
Young did his first case m 1904), and despite the pie\ lously quoted figuies show¬ 
ing its favoiable cure rate, many urologists just will not perfoim this operation 
Piobably this is because comparatively few uiologists have been trained in the 
centers wheie ladical perineal suigeiy is practiced and, feeling msecuie in the 
depths of the permeum, and leahzmg that a mis step may mean incontinence 
or a recto urethral fistula (which occasionally occuis m even the most expert 
hands), they elect to leave the somewhat exacting opeiation of ladical peuneal 
prostatectomy strictly alone, piefemng the seveial years of palliation usually 
guaranteed by riskless hormonal theiapy (with oi without transuiethral resec 
tion as indicated) to the risks of incontinence oi fistula entailed in the attempt— 
sometimes unsuccessful—to obtain a complete cure by ladical peuneal surgery 
Thus it is that hundreds oi peihaps thousands of men eveiy year who could veiy 
probably be cured by radical prostatic surgery have their chance of cuie denied 
them and are condemned to eventual death by leceivnig the nifenoi substitute 
of hormonal theiapy winch is palliative only 

Foitunately for this Sony situation, the lecently developed ladical letiopubic 
prostatectomy now piovides an alternative proceduie foi radical piostateetomy 
which is not only as satisfactory as the radical perineal, but which may very well 
turn out to be a better opeiation The anatomy is less complicated than in the 
perineal approach, and the incision gives bettei access to the important deepei 
structures such as the legion of the tips of the seminal vesicles, with the lesult 
that the operation is easiei to peifoim By it, not only can the piostate in its 
capsule eii bloc with the seminal vesicles be lemoved as completely as via the 
peuneal loute, but actually it is easiei to remove plenty of the crucial tissue 
aiound the seminal vesicles, making for a bettei cancel opeiation Theie is 
definitely less chance of injuring the rectum, which is boine out by the lecord 
Furtheimore it allows for abdominal exploration, and for dissection of the pelvic 
lymph nodes, should these procedures, impossible via the peuneal toute, be de- 
sned or indicated If extraprostatie local spiead weie found, the injection of 
colloidal radio active gold, as described by Flocks, 11 could be earned out m con 
junction with it 

Radical peuneal piostateetomy wasmtioduced originally by Millni of London 12 
and by Memmelaai of Bangoi, Maine, 13 and also has been practiced by Flocks of 
Iowa City, Atherton of Louisville, Kentucky, Hand of Poitland, Oiegon, as well 
as by many others, and is gaming increasingly favoiable lecogmtioil 

Although I personally have used ladical perineal piostateetomy for years in 
all my cases of operable prostatic cai emoma, I recently decided to give the radical 
letropubic a trial While I have done this opeiation in only a small scries of cases, 
the excellent impression which it has made has prompted me to recommend it 
foi total piostateetomy 

11 Hocks, R H , Iverr, H D Elkins, H B and Culp D J Urol , 68 510-522, 1952 

11 Millm, Terence Retropubic Unnarj Surgerv Baltnnoie Williams Wilkin** Co, 
1947 

ls Memmelaar, J J Urol , 62 340-348, 1949 
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c. 



Fig. 5. Alternative and equally satisfactory method of ligating bridge of puboprostatic 
ligaments and large veins. A, gooseneck clamp draws a stout ligature under bridge of tissue. 
B, ligature being tied. C, ligature tied; upper end of bridge of tissue has been sectioned re¬ 
vealing membranous urethra immediately beneath. 
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First of all, uhat are the results in regaul to erne of cancer? The operation has 
been being performed for such a short time that theie aie comparatively feiv 
cases where 5 yeais have elapsed since operation Tu o contnbutors each had one 
5-yeai cure, and t«o others had a number of 3-4-year cuies In geneial the results 
appeal to equal those obtained by total prostatectomy by the perineal route 
Local leeurrence seems to be laie, most of those who die of the disease succumb 
to distant metastases 
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What is the operative or postoperative hospital mortality? This is apparently 
what one would expect for prostatectomy in any good clinic, and averaged out 
at 2.7 per cent, which is certainly not excessive. 

The next important question concerns the results in regard to postoperative 
urinary control. The truthful answer to this is that the results are approximately 
the same as in radical perineal prostatectomy. In other words, about two thirds 
of the patients have had satisfactory control within a short time after operation. 
However about 30 per cent have had partial or stress incontinence lasting occa¬ 
sionally as long as a year, and the very rare case has had permanently poor con¬ 
trol. In my own mind, I expect that some degree of temporary partial or stress 
incontinence is a necessary evil not infrequently accompanying any total removal 
of the prostate for cancer, but it is a small price to pay for a good chance of 
having been cured of a fatal disease. When one thinks of permanent colostomies— 
and especially of the so-called “wet” colostomies draining both feces and urine— 
which many patients, men and women, gladly accept in return for an opportunity 
to live, temporary partial incontinence does not seem so bad. 

The next question is, “What are the results in regard to the occurrence of rectal 
fistulas?” When one is working next to the rectum and separating structures from 
it, of course the possibility of traumatizing it always exists. However, in this op¬ 
eration there is less danger of injuring the rectum than there is in the radical 
perineal, as the exposure is much better, especially at the tips of the seminal 
vesicles, and the dissection is done under full vision and in a wound that is not 
so cramped. In the entire series there were only two injuries to the rectum. One 
of these was recognized immediately and repaired successfully. Another was 
recognized and repaired, but the patient died five days later of a cerebrovascular 
accident. One of the contributors saw a rectal fistula in a patient who had been 
operated upon by someone else. 

What other complications have occurred in relation to these operations? In 
the early cases operative hemorrhage was somewhat of a challenge. However now 
that the technique of isolating and ligating the puboprostatic ligaments and their 
accompanying large veins has been evolved, hemorrhage is no problem. Also the 
final sutures holding the bladder outlet in position control any residual bleeding 
in this region. These matters will be described under the technique of the opera¬ 
tion. As might be expected, some postoperative ooze in the pelvis occurs. Partly 
because of this, and partly to take care of any contaminating urinary drainage, a 
piece of empty soft rubber Penrose drain is always left in the pelvis on each side 
of the bladder base. Thus channelled to the surface, postoperative ooze or infec¬ 
tion poses no problem. 

Postoperative stricture at the new junction of the bladder outlet and urethra 
occurred in perhaps 15 per cent of cases, mostly in the early cases. The best 
prophylaxis against this is close approximation of the new bladder outlet to the 
membranous urethra at the time of operation, so that there will be no gap to be 
filled in by scar tissue—about which more later. Just as following radical perineal 
prostatectomy, in every case the possibility of the occurrence of stricture should 
be borne in mind, and sounds should be passed before the patient leaves the hos¬ 
pital, and also several times in the first few months following operation. Usually 
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this will thwart any tendency to stricture formation. Three cases were reported 
where the new anastomosis healed with the formation of an obstructive band at 
the new bladder outlet—analagous to a fibrous median prostatic bar. This situa¬ 
tion was easily rectified by transurethral resection of this band. 

What of osteitis pubis, which is apparently more common in retropubic pros¬ 
tatectomies? In my questionnaire I forgot to ask about this. However, two con¬ 
tributors told me personally that they had had none. Millin feels that a possible 
reason why osteitis pubis occurs less commonly in radical prostatectomies is be¬ 
cause the floor of the retropubic space is removed and thus the area behind the 
pubis is well drained. One contributor had osteitis in a case in which he had made 
a transverse abdominal incision, sectioning the tendons of the rectus muscle close 
to the pubic symphysis according to the Cherney technique. Whether that may 
have been an etiological factor or not, he does not know, but he has not sectioned 
the tendons in that manner since, and has had no further cases of osteitis. 

The operation of radical perineal prostatectomy has one advantage over the 
retropubic operation, and that is the ability to perform biopsy as a preliminary 
part of the operation. In many cases one is sure of the diagnosis of carcinoma by 
rectal palpation, or by transurethral biopsy, or by biopsy through the perineum 
by one of the various biopsy needles (Silverman, Cahill, or Turkel). However 
there are a few cases where there is no obstruction to urination to justify prosta¬ 
tectomy regardless of malignancy and where the suspicious area is small or buried 
in the gland, in which biopsy of the posterior portion of the exposed prostate via 
a perineal incision appears to be the best procedure. In such cases, the result of 
the immediate microscopic examination of this frozen tissue removed at biopsy 
will determine whether an immediate radical prostatectomy through the same 
open perineal incision is to be done, or a conservative prostatectomy, or even no 
prostatectomy. Preliminary direct surgical biopsy of the posterior portion of the 
prostate is not feasible by the retropubic route because, by the time the posterior 
portion of the prostate is exposed, the puboprostatic ligaments and membranous 
urethra have been severed, and the operation is nearly half over. 

A second advantage of the perineal over the retropubic procedure is that the 
perineal approach seems to carry somewhat less shock. However, radical retro¬ 
pubic prostatectomy is not a shocking operation, and I do not believe that the 
lesser shock of the perineal is of very great practical importance, except occa¬ 
sionally in very frail, poor risk patients. 

In my opinion, these two matters of preliminary biopsy as part of the opera¬ 
tion and of somewhat less operative shock are the only advantages of the perineal 
over the retropubic operation. 

Let me now describe the simple technique which I have used and found quite 
satisfactory. 

The urinary tract is prepared with a urinary antiseptic, such as gantrisin, one 
to two grams four times per day. Either spinal or ether anesthesia is used. A 
sand bag is placed under the patient’s hips in order to hyperextend him slightly, 
or the same effect is obtained by breaking the operating table a little. If the 
patient has been on constant drainage with a catheter, that catheter is now re¬ 
moved. The perineum is prepared and draped as well as the abdomen. Now a 
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sterile, large (No. 24 or 26) Foley catheter with a 30 cc bag is placed in the blad¬ 
der, and the bag inflated with water. The end of the catheter is left open and 
draining onto a sterile towel between the patient’s legs. Either a transverse or 
vertical suprapubic incision is made, and a self-retaining retractor of the Balfour 



Fig 7 Through incision in roof of membranous urethra, catheter is picked up and 
clamped, and distal end cut off and discarded. (In order to demonstrate floor of membranous 
urethra, curved clamp is shown beneath it.) 
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01 M 1 II 111 type is inseited, but no retraction is made agauist the pubic symphysis 
The pretesical fat is pushed aside to expose the prostate Any terns which it is 
necessaiy to distuib are clamped, sectioned, and coagulated with the electio- 
surgical cuirent (fig 1) Now that the piostate is exposed, the fingei is thrust 
down through the endopelvic fascia ou eitliei side of the prostate into the pelvis 
and into an excellent cleavage plane This maneuver is very impoitant (fig 2) 



Fig S Foley catheter is rcti acted upu ird mid Moot of ineiuhr mum urctlir i is sectioned 
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The finger on each side of the prostate is now worked forward and towards the 
midline where the urethra is. The finger keeps the urethra (easily identified by 
the large catheter in it) below, and separates it from the bridge of tissue contain¬ 
ing the puboprostatic ligaments and very large veins which is kept above the 
finger. Then this bridge of tissue above is ligated with a stout piece of chromic 
No. 1, and sectioned on the prostatic (upper) side of the ligature (figs. 3-5). This 
prevents bleeding from the plexus of Santorini. If for any reason, such as the 



Fig. 9. Using Foley catheter for traction, prostate, seminal vesicles and vasa are pulled 
upward and easily separated from rectum. 
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ligature slipping, profuse bleeding comes from this plexus, it can always be con¬ 
trolled by a gauze pack held in place under moderate pressure by a retractor for 
15 minutes or so, meanwhile carrying out some other step of the operation. After 
cutting this bridge of puboprostatic ligaments and veins, the membranous urethra 



1 IG ; 1®* Prostate is pulled down, and anterior nail of bladder Is incised horizontally 
somewhat above prostate. 
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containing the cathetei conies into vien beneath it Veiy gently the finger is in¬ 
sinuated under the membranousuiethra, and sepal ates it and theapex of the pros 
tate fiom the rectum beneath Then the roof of the membranous uiethia (rather 
neai the piostate) is incised tiansveisely, and the tathetei is lifted up out of the 
urethia (fig 6) The cathetei is then clamped (in oidei to keep the fluid in the 
bag), transected on the side of the clamp anay fiom the piostate, and then is 
used to draw the piostate upuaid (fig 7) At this point the lemannngpart (flooi) 
of the urethra is transected (fig 8) By traction on the clamp on the catheter the 



1 ia 12 Both vasa have been sectioned and ligated Right seminal vesicle has been dis¬ 
sected free, and its pedicle clamped Left seminal vesicle has not > et been dissected free 
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prostate is elevated upward, and gently separated from the rectum beneath as 
far back as the vesicles (fig. 9). This is probably the most delicate part of the 
operation. At this point, an ampule of indigo carmine is given intravenously by 
the anesthetist. Now the prostate is pulled down again and a horizontal opening 



Fig. 13. Bladder is being closed in form of inverted Y about Foley catheter which will 
be brought out at upper end of stem of Y. 
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made with a knife through the anterior wall of the bladder a little above the 
prostatic margin (fig. 10). This opening is enlarged with scissors in a lateral direc¬ 
tion on each side for an inch or so, but no further in order to avoid damaging the 
ureteral orifices. A retractor is inserted in the bladder, the ureteral orifices, now 
spurting blue indigo carmine, are located, and a No. 6 ureteral catheter is put up 
each one and left in place. Now, with the orifices well marked, the incision in the 
bladder is carried down each side and then across the trigone a little below the 
orifices (fig. 11). The trigone is dissected free from the underlying vesicles before 
sectioning it. This dissection is greatly helped by passing right-angle forceps un¬ 
der the trigone, opening and closing the jaws and advancing them, and then 



i , 14, Bladder has been closed in form of inverted Y about Foley catheter. Lone 
doubled suture has been placed ill bladder on each side of Foley catheter. By means of 
straight needles, these n ill be inserted on each side of membranous urethra end brought out 
on skin of perineum. 
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cutting down between the jaws Then the vasa, which he in the middle between 
the seminal vesicles, are ligated and sectioned individually Now the prostate is 
again 1 etracted upw ard and each seminal vesicle, accompanied by a considerable 
amount of perivesicular tissue, is dissected fiee from the rectum, followed down 
beyond its tip, cut, damped, and ligated Sutuie hgatuies of chiomic 0 aie best 
used in this somewhat deep hole (fig 12) When this has been done on each side, 
the piostate is flee During this last dissection it is i ery helpful and reassuring to 
have the ureteral catheteis in place to show the location of the ureteis and thus 
to guaid against damaging them while dissecting bach up under the bladder If 
the ureter is cut accidentally or its lowest end is compromised by tumor extension 
and has to be sacrificed in oidei to lemove the disease, it can easily be reimplanted 
highei up in the bladdei Now the wide open end of the bladder is closed around 



Fig 16 This shows two long traction sutures on bladder emerging from perineum 



Tig 17 Two long traction sutures on bladder have been tied over rolls of gauze on 
perineum, thus pulling new bladder outlet down to membranous urethra 
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Fig. 18. Showing how future bladder neck is pulled down and held approximated to 
membranous urethra when two long traction sutures are tied over small rolls of gauze on 
perineum. Snug approximation is further ensured by pulling Foley bag down on bladder 
outlet by maintaining some tension on catheter. 
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a new No 20 Foley cathetei with a 30 cc bag inflated to 13 cc which has been 
introduced thiough the uiethra (fig 13) It is best to close the bladder veitically 
m the foim of an mveited Y, and bring the catheter out high up anteriorly near 
the upper end of the vertical w ound This part of the bladdei is much moie mobile 
than the trigone and can be pulled down to the membranous uietlna without 
tension, which it is extiemely impoitaiit to avoid Also it is of veiy gieat im¬ 
portance to be suie to avoid catching or constiictmg the ureteral onfiees with 
sutuies, and foi this reason the ureteiat catheteis are left in place until aftei the 
suturing of the bladder m then vicinity is completed In the i ertical closuie with 
the mveited Y, the puipose of the limbs of the Y is to keep the tngone and 
uteteral onfiees fiom being pulled together and compressed too much as would 
happen m an absolutely veitical wound Anastomosing the new bladdei outlet 
to the membranous uiethra with a series of stitches is very difficult and time- 
consuming, and I use a technique showed me by Dr Lytle Atherton of Louis 
ville, Kentucky w hich has given both him and me good l esults It is an adapta¬ 
tion of the Vest traction sutuies often used m perineal piostatectomy, and is 

19 . 
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peifoimed as follows: After the bladder has been closed about the catheter, an¬ 
other suture of No. 1 chromic is placed just lateral to the outlet and the catheter, 
and both ends are left eight inches long. A similar suture is placed on the other 
side of the bladder outlet. Both strands of the suture on the right are now 
threaded on a long straight needle (figs. 14-20) and this needle is inserted just to 
the right of the membranous urethra and passed straight through and out on to 
the skin of the perineum just to the right of the midline not far behind the 
scrotum. The left suture is passed out on the left side in a similar manner. By 
pulling on these sutures the new bladder outlet is brought snugly down to the 
membranous urethra, the catheter acting as a guide and splint. The two ends of 
the right suture are tied together over a small roll of gauze on the perineum, and 
a similar procedure is carried out with the left suture. These sutures are left in 
place for twelve days, but sometimes come away spontaneously earlier. An empty 
Penrose rubber drain is put down into the depth of the pelvis on either side of 
the bladder to take care of postoperative oozing and any urinary drainage, and 
these drains are brought out through the wound. They are not touched until the 
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Tig 21 Abdominal w ound lias been closed Stay sutures are used Two emptj rubber 
lucks in pelvis on eithci side of bladder outlet are brought out through lower end of wound 
Some traction is maintained on role} bag catheter by means of rubber band attached to 
tlugli by adhesive tape 

patient's tempeiature has been noimal fot twenty foui hours They aie “staited” 
and gtadually lemoved over the couise of several days The wound is closed as 
usual with interrupted catgut sutuies and through and thiough stay sutuies 
(fig 21) As a final maneuver the Foley catheter is pulled down snugly on the 
bladdei outlet and put on slight tension with a rubbei band to the thigh The 
catheter is left in place twelve to fouiteen days If there is any oozing which pei 
sists fiom the big veins of the pubo prostatic region (plexus of Santonin), tins 
always stops after the bladdei outlet has been pulled down snugly against this 
region bj the traction sutuies and the tension on the Foley bag 

SUMMARY 

Caiunonn of the piostate is surprisingly common, the aveiage of the figuies 
of foul independent im estigatois giving an incidence of 24 pei cent in a hige 
senes of loutuie autopsies m men 50 yeais of age or over Most of these caicmo 
mas were small, and had not spread beyond the gland or been the cause of 
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death—and also had not been diagnosed clinically. It is estimated that there are 
from 2,333,000 to 7,500,000 men over fifty in the U.S. with carcinoma of the 
prostate, and that in from 195,000 to 1,500,000 of these the disease is in a stage 
early enough to be probably curable by surgery. 

The investigations of the foregoing, and of other men indicate that carcinoma 
of the prostate is usually a slow-growing tumor, and that it goes through a stage 
when it is still confined inside its capsule, where it can readily be detected by 
rectal palpation, before it escapes from the capsule and spreads and metastasizes. 

That such a type of tumor is amenable to cure by radical surgery, if detected 
in time, is evidenced by 5-year cure rates averaging 50 per cent following radical 
perineal prostatectomy in the hands of several experts in this operation. These 
results are definitely superior to the 43 per cent of 5-year survivals, but with dis¬ 
ease still present, reported in a very large number of cases treated by orchiectomy 
and/or estrogenic therapy. 

Despite the favorable results of radical surgery in cases detected in the early 
stage, the cure rate of cancer of the prostate throughout the country is low. This 
is due to two reasons: 

1) In the majority of cases, the disease progresses so silently that by the time it 
causes symptoms bothersome enough to lead the patient to consult a physician, 
it has already spread and become inoperable locally, and possibly has also 
metastasized. The only defense against this is an educational program for an 
annual physical check-up, including rectal examination, of all men over fifty. 

2) Although radical perineal prostatectomy, in early cases, has produced the 
previously quoted results definitely superior to those of hormonal therapy, which 
is palliative only, nevertheless most urologists will not perform this operation. 
This is assumed to be because the majority of urologists have not been trained 
to do the radical operation and, realizing that an error in technique may result 
in incontinence or a recto-urethral fistula, therefore prefer riskless hormonal 
therapy—with transurethral resection as necessary—which usually will give a 
few years of satisfactory palliation. 

As an antidote for this bad situation another operation recently has been de¬ 
veloped for the total extirpation of the cancerous prostate, radical retropubic 
prostatectomy, which the author believes is destined to gain great flavor with 
urologists. This operation gives results just as good as the radical perineal as re¬ 
gards the cure of cancer, carries no greater mortality, is easier to perform, and 
there is less danger of rectal fistulas. Postoperative incontinence is about the 
same as following the radical perineal by the best operators. Osteitis pubis is rare. 
Abdominal exploration or dissection of pelvic nodes, both impossible via the 
perineal approach, can be carried out. The injection of radio-active gold, if extra¬ 
prostatic spread is found, can be done in conjunction with it. 

The results of the author’s small series of cases together with results generously 
contributed by Mr. Millin and Doctors Mammelaar, Flocks, and Atherton—the 
whole series representing more than 200 cases—are discussed. 

The author’s technique of radical retropubic prostatectomy is described in de¬ 
tail with drawings. 

203 Commonwealth Ave., Boston 16, Mass. 
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CRYPTOCOCCOSIS (TORULOSIS) INVOLVING THE BRAIN, 
ADRENAL AND PROSTATE 

HAROLD E BOWMAN and JAMES 0 RITCHEY 

Prom the Departments of Pathology and Medicine, Indiana University School of Medicine, 
Indianapolis, Ind 

Cryptococcosis is a subacute 01 cluonic infection and the lesion may occui 
m any part of the body The fungus involves pnmanly deep seated oigans with 
a predilection foi the biain The causal agent is a Ciyptococcus (frequently 
called Toiula histolytica), a yeast like fungus reported fiom many paits of the 
wotld Some confusion e\ists in liomenelatuie, but the terms “ciyptococcosis” 
and “torulosis” are used interchangeably to designate the disease caused by 
this type of fungus Most of the cases ha\ e been reported fi om the United States 
The entity is thought to be oidinanly fatal Since 1933, five cases of systemic 
infection due to cryptococcus have been seen at the Indiana Umveisity Medical 
Centei Four of these cases were pioveu by autopsy examination and bacteno- 
logic cultures 

At present approximately 223 cases have been lecorded since 1916 Perhaps, 
torulosis should no longer be considered an obscure oi extremely rare disease 
In light of the protean clinical manifestations of this mfection, seveial diseases 
are generally considered before the diagnostician thinks of a systemic fungus 
infection 

This paper repoits a new case aud mentions bnefly thiee othei coses seen 
at the Indiana University Medical Center 

CLINICAL HISTORY 

A 52 yeai old white man was admitted to the Robei t Long Hospital, Indiana 
Umveisity Medical Center on Novembei 20, 1950 His chief complaints weie 
lethargy, unexplained fever of four to six weeks’ duration, and mild diabetes 
Previous penicillin theiapy had failed to bring his fever under control At the 
time of admission the patient’s physical examination was negative except foi a 
moderate horizontal nystagmus, a questionable papilledema of the left eye, 
and absent abdominal and cremasteric leflexes The patient was confused and 
disonented when admitted The patient’s mental attitude lemamed unchanged 
throughout his course in the hospital Multiple lumbar punctures demonstrated 
a slight mciease m spinal fluid piessure, an increased number of cells (lympho 
eytes predominated), a decreased amount of spinal fluid sugai and an incieased 
amount of protein with a positive Pandy test An extensive study of the spinal 
fluid and urine failed to leveal acid fast bacilli oi other bacteria on smeai or 
cultuie Ventriculography was performed on December 7, 1950 and there was 
a marked dilatation of the lateral ventricles of the brain 

The patient’s course m the hospital remained uneventful His diabetes was 
contiolled by diet The temperature occasionally rose to 102F and the patient 
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was incontinent of urine and feces. A second strength Mantoux test was negative. 
The patient was released from the hospital on December 18, 1950 and suc¬ 
cumbed at his home on December 28, 1950. The body was returned to Robert 
Long Hospital for post-mortem examination. The discharge diagnosis was 
probable tuberculous meningitis, although torulosis had been considered during 
clinical study. 

Significant laboratory studies during the hospital admission: Urinalysis unin¬ 
formative; Mazzini negative. Hemogram: hemoglobin 12.0 grams, red count 
4,010,000, white count 8,550, differential, moderate shift to the left. On re¬ 
peated spinal fluid examinations, the white count varied between 50 and 200 
cells. A representative differential: polys 12, lymphocytes 88, the Pandy varied 
from 4+ to 3+. A trace of xanthocromia was noted in most specimens. The 
sugar was consistently below 14 mg. per cent. The total protein varied between 
576 mg. per cent and 320 mg. per cent. Blood cultures and spinal fluid cultures 
were negative. Urine culture yielded an organism which was later identified 
as Cryptococcus neoformans. 

Sections of dura and tissue obtained at ventriculography showed dura mater 
with small areas of calcium deposition. The cerebrum demonstrated non-specific 
toxic or degenerative changes. By means of ventriculography, there was demon¬ 
strated a symmetrical hydrocephalus throughout the ventricular system with 
no evidence of a space occupying lesion. Roentgenograms of the chest taken 
one week before death were negative. On two occasions films of the skull showed 
the pineal calcification in a normal position on both the anterior, posterior and 
lateral projections. The sella turcica was normal and no cranial or intracranial 
abnormalities were found. 


POSTMORTEM FINDINGS 

The patient was 52 years of age, approximately 6 feet tall and weighed 160 
pounds. Bitemporal and parietal burr holes of the skull were present and well 
healed. The only gross finding of significance in the abdomen was a mass of 
bright yellow tissue (measuring 12 by 15 mm.) in the left adrenal gland. The 
left pleural cavity •was obliterated by dense fibrous adhesions. The left lung was 
grossly normal. In the right lung there was consolidation of the lower lobe and 
inferior portion of the middle and upper lobe. A few mediastinal lymph nodes 
•were caseous, bluish-black and of normal size. Over the brain and meninges in 
patchy areas, there was a thin yellow-green exudate of creamy to gelatinous 
consistency. Similar exudate covered the ependyma and choroid plexus, and 
filled the greatly dilated third and fourth ventricles. There was an obstruction 
at the floor and posterior end of the fourth ventricle by the gelatinous fluid. 

Microscopic examination of the sections removed at autopsy demonstrated 
a granulomatous type of reaction in the brain and meningeal tissue. There 
were present many epithelioid cells lying in a delicate reticulum infiltrated by 
large mononuclear phagocytes and lymphocytes. Many foreign body giant cells 
were present. In some areas there was a close net-work of connective tissue 
reticulum, with fibroblasts and epithelioid cells in -whorls and an occasional 
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Fig. 1. Microphotograph from involved meninges of brain. Two giant cells are present 
in field, each filled with the jeast-like organisms. Retractile capsule is piomincnt in several 
instances. Note infiltrating cells are predominately mononuclear. Similar jihagocytosed 
organisms were seen in adrenal and prostate glands. 

giant cell. In several areas in the meninges caseation necrosis was present. The 
inflammatory process extended along the ceiebral vascular channels into the 
cortical substance and many small blood vessels in the biain and the meninges 
demonstrated perivascular infiltration of lymphocytes. In the cerebral cortex in 
a fetv foci a granulomatous lesion tvas noted. Throughout the granulomatous 
aieas there were yeast-like organisms within giant and epithelioid cells (average 
number ten to twenty per cell). (See figure 1.) The organisms appeared as small 
basophilic spheres ranging from five to seven micra in diameter, in the free form 
demonstrating a refraetile capsule. A few of the organisms were noted free 
among the cells of the exudate. The yeast cells rarely were found in the budding 
form. Along the base of the pituitary there was a small area of caseation necrosis 
containing the organisms. 

In the sections taken through the tumor in the left adrenal, there was a 
granuloma similar to that seen in the meninges. The central portion of the mass 
displayed caseous necrosis and the yeast-like organisms were present. 

In the prostate there was a granulomatous reaction similar to that seen in 
the adrenal and meninges containing Cryptococcus neoformans. 

Tiie right lung showed bronchopneumonia with dependent atelectasis and 
passive congestion. No signs of mycotic infection were demonstrated even though 
a large number of sections were piepared. 

The final autopsy diagnosis rvas meniugo-encephalitis due to Cryptococcus 
neoformans (Torula histolytica) with involvement of the left adrenal and 
prostate. 
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DISCUSSION 


Freeman 1 mentions Zenker’s report in 1861 of a fatal ease of central nervous 
system involvement by a yeast-like fungus. The causative organism may have 
been Cryptococcus neoformans. In 1916 Stoddard and Cutler 2 in their monograph 
placed the pathologic and clinical picture of torulosis on a firm basis and at¬ 
tempted to differentiate the entity from other fungus infestations. They gave 
the organism the name Torula histolytica. Since that time case reports and 
reviews of the literature on torulosis have appeared with increasing 
frequency. 1,3i ’■ 6 

Torulosis occurs in all parts of this country. There are no known instances 
of transmission from animal to man or from man to man. The disease may 
occur at any age, but it appears to be most prevalent between the ages of 40 
and 60; males are reported infected twice as frequently as females. All races 
seem to be equally susceptible. In the most commonly recorded infection the 
brain and meninges are involved. 

The clinical symptoms are generally those of a slowly developing meningitis. 
The onset is insidious, with headache, dizziness, vertigo and stiffness of the 
neck. Rarely are the classical signs of acute meningitis noticed. The patient 
has little or no fever; the pulse and blood pressure remain normal. The patient 
may present only multiple subcutaneous abscesses. The lungs are generally 
involved and the primary pulmonary lesion resembles primary carcinoma or 
re-infection tuberculosis on roentgenograms. It is presumed that the fungus 
enters the body through the respiratory tract and the first lesions are in the 
lung with extension to the central nervous system. However, there have been 
cases in the literature to support contention that the yeast organism invades 
the central nervous system directly through the upper respiratory tract. 7 Cohen 
and Kaufman 6 believe the primary focus may be from the prostate gland since 
in their case the organisms produced little tissue reaction in the prostatic acini 
as compared to the extensive tissue damage in the lungs and central nervous sys¬ 
tem. We found evidence of rather severe tissue changes in the prostate gland in 
our case accompanied by caseous necrosis—which would tend to refute the 
premise of Cohen and Kaufman 6 that because of the lack of tissue reaction in 
that site, the prostate was a possible primary focus. We believe the portal of 
entry is yet to be proved. 


1 Freeman, W.: Torula infection of central nervous system. J. f. Psychol, u. Neurol. 

43: 236-345, 1931. , , „ 

2 Stoddard, J. L. and Cutler, E. C.: Torula infection in man. Studies from Rockefeller 
Institute for Medical Research Reprints, 25: 1, 1916. 

3 Binford, C. H.: Torulosis of central nervous system; review of literature and report ot 

case. Am. J. Clin. Path., 11: 242-251, 1941. , 

4 Voyles, G. Q. and Beck, E. M.: Systemic infection due to Torula histolytica (Orypto- 
coccus hominis); report of 4 cases and review of literature. Arch. Int. Med., 77: 504-510, 


1946. . . c 

6 Mosberg, W. H. and Arnold, J. G.: Torulosis of central nervous system: Review ot 
literature and report of 5 cases. Ann. Int. Med., 32: 1153-1183,1950. 

6 Cohen. J. R. and Kaufmann, W.: Systemic cryptococcosis; report of a case with review 

of literature. Am. J. Clin. Path., 22: 1069-1076,1952. . . , 

7 Reeves, D. L., Butt, E. M. and Hammock, R. W.: Torula infection of lungs and central 
nervous system; report of 6 cases with 3 autopsies. Arch. Int. Med., 68: 57-79,1941. 
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The diagnosis of Toiula meningitis cannot be made on the basis of clinical 
signs and symptoms alone The entity may be confused with syphilitic, tuber¬ 
culous 01 lymphocytic choiionieningitis It has been found m suspected cases 
of brain tumor, subaiachnoidal hemorrhage, bram abscess, encephalitis and 
subduial hematoma It has also been confused with various of the malignant 
lymphomas and in a surprising number of cases has been associated with one 
of the malignant lymphomas 8 In one of the cases studied at the Medical Center, 
the pnmary diagnosis of carcinoma of the piostate had been made Later the 
patient had Torula meningitis and at autopsy, the oigamsm was found to 
involve the prostate as well as the remamdei of the uimary tract No evidence 
of prostatic cancel was noted on tissue section (Case reported by Voyles and 
Beck 4 ) 

The diagnosis of torulosis may be aided by skin biopsy when lesions are 
cutaneous, and by cultuies of skin lesions, urine and spinal fluid Only larely 
has the oigamsm been isolated from the blood by cultuie s In the presence of 
Torula meningitis, examination of the spinal fluid will usually leveal the lound 
or oval yeast like cells 5 to 6 microns in diameter suriounded by a laige capsule 
Occasionally, budding forms may be seen, the oigamsm does not form ascospores 
or mycelia Fresh India ink piepaiations with the spinal fluid aie helpful in 
identifying the organism The oiganisms may be mistaken foi led cells or lympho¬ 
cytes The spinal fluid pressure may be noimal and the fluid clear and coloiless 
Howevei, the pressuie may be increased and the coloi slightly yellow The 
cell count generally contains an increased number of lymphocytes, on occasion 
polymoiphonucleai cells predominate The piotem content is generally elevated 
and the sugai and chloride determinations reduced significantly 

Sabouraud’s medium piovides a compatible enviioument foi the cryptococcus 
to grow The initial colouies usually appear in two to four days at loom tempeia- 
ture Fermentation reactions of this oigamsm as a basis foi identification are 
quite unieliable The presence of a laige gelatinous capsule seen m an India 
ink preparation differentiates this fungus from other yeast like organisms 
Repioduction is by budding No specific immune antibodies can be identified 

Cryptococcus neofoimans produces granulomatous leactions m the tissue 
Veiy few polymorphonuclear leukocytes are present The type of reaction 
occasionally is similai to that pioduced by foieign bodies The lesion lesembles 
one caused by the tubeicle bacillus but generally differs by the absence of 
caseation necrosis 

The lutraciamal lesions of cryptococcosis may be memngeal or penvasculai 
In the meningeal type the cerebral spinal fluid may be mcreased or decreased 
m amount, and the superficial veins are generally distended The meninges are 
thickened due to prolifeiation of fibioblasts and infiltiation of lymphocytes, 
macrophages and plasma cells Variable numbers of multmucleated giant cells 
containing the yeast oigamsm are often piesent In chronic cryptococcic menm- 

E Gendel, B It Ende.M andNorman,S L Cr> ptococcis, review with special reference 
to ippirent association with Hodgkin’s disease Am J Med ,9 343 3o5 1950 

8 Co\, L B and Tolhurst J G Human torulosis clinical and pathological and micro 
biological stud} , with report of 13 c ises Melbourne Press, 1946 
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gitis the meningeal spaces are filled with clumps of fused macrophages, many 
containing great numbers of the yeast-like organism. There may be extension 
of inflammation along the vessels from the meninges into the cortex. Within the 
brain substance, there may be numerous spaces filled with a translucent colloid 
material which does not flow when the spaces are opened. These spaces may 
teem with yeast forms and yet show no evidence of inflammation. The cystic 
change is believed to be the result of embolism rather than due to a so-called 
histolytic substance in the capsule of the organism as was first supposed by 
Stoddard and Cutler. In the lungs and other organs the lesions produced are 
similar to those in the meninges. 

In all four cases examined post, mortem at the Indiana University Medical 
Center, there was involvement of the brain and adrenal glands. Three of the 
cases demonstrated lesions in the lungs and kidneys. In only one case were there 
cutaneous lesions and hi one case only was the spleen involved. In two of the 
four cases the organism was demonstrated in the prostate and in both of these 
cases the organism was isolated from the urine. All of the patients were men. 

Vital statistics from the Indiana State Board of Health add at least three 
deaths occurring in the state due to systemic torulosis since 1949. This rela¬ 
tively “unlooked-for” infection probably occurs more frequently than is sup¬ 
posed, but the fact is not known because of the paucity of autopsies obtained 
in the general population. In addition, the disease is difficult to diagnose clinically 
and the presumed rarity is on that basis. In only one of the four cases autopsied 
at the Medical Center was the diagnosis made ante mortem. 

In cases suspected of slowly developing brain tumors or chronic meningitis, 
(common diagnostic pitfalls), the physician should always consider a mycotic 
organism as the possible cause of the patient’s symptoms. Mosberg and Arnold 5 
state that torulosis should be suspected whenever unexplained cerebrospinal 
pleocytosis is present. 


SUMMARY 

This is a hitherto unpublished case of meningo-encephalitis due to Crypto¬ 
coccus neoformans with lesions in the left adrenal and prostate. This case is 
unusual in two aspects because of the lack of lung involvement and the presence 
of infection of the prostate. This is the third such case reported with prostatic 
involvement. The total number of cases of systemic torulosis now in the litera¬ 
ture is well over the two-hundred mark. It is hoped that with the addition of 
new cases to the literature from many areas the clinician will become more 
aware of cryptococcus infections and increase the frequency of recognition of 
this entity. 

Pathology Department, Henry Ford Hospital. Detroit 2, Mich. (H. E. B.) 
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PRIMARY BENIGN TUMORS Or THE EPIDIDYMIS WITH SPECIAL 
REFERENCE TO TUMORS OF UNUSUAL HISTOLOGIC 
CHARACTER SUGGESTIVE OF M YLIGNANCY 

JOSEPH A L V/f ARUS v\o FRIEDRICH TRIEDMANN 

Primary tumors of the epididymis, benign and malignant, although rare, hav e 
frequently been reported It is oui puipose to briefly review the literature per 
taming to the benign tumors in question, and to specially emphasize an inter¬ 
mediate group piesenting histologic featuies which tend to make their true 
identity confusing and uncertain Pathologists, even after the most critical study 
of specimens falling within this category, cannot state with absolute certainty 
whetliei such tumors are completely benign or present so called mild malignant 
tendencies 

In 1938 the senioi authoi (I A I) collected -10 examples of primary malignant 
tumors of the epididymis, including one which he reported Since then, twelve 
additional cases have been leported In icgard to the class of benign or ap 
parentlj benign tumors, a cuisory leview of the literature disclosed approxi¬ 
mately 50 cases 

In 1947 Beneventi reported an example of a benign hard tumor of the epi 
didymis giossly lesembling a small fibroid, which, histologically, was shown to 
consist of mterlacmg strands or channels “lined with flattened, thin, cuboidal 
or even columnar epithelium m a fibrous tissue stioma ” 

Similar cases have been repoited undei vanous designations, such as adenoma 
(Blumei, Gordon Taylor), fibromyoma (Terrilon, Gordon Taylor), myo adeno 
fibroma (Fiscliei), epididyjnoma (Adams), mesothelioma (E\ ans, Masson, Band, 
Robinson, Patterson and Mogg), leiomyoma (myoma) (Spivack, Foged, Fried¬ 
man and Giayzel), lymphangioma (Maicandier, Baird), adenomatoid (Golden, 
Davenpoit, Buiros and Mayock, Meeter), adenomvoma (Sakaguchi), mixed 
leiomyoma and lymphangioma (Halpeit, Mahsoff and Helpein), hemangioma 
(Dotta and Delpoite), tumois simulating carcinoma (Stout), and adenocai 
cinoma (Thompson) 

The only two examples of cholesteatomas weie leported by ICundert in 1946 
and by Pingree and Brown in 1951 The same year (1946) Sworn, Marshall and 
Edwaids presented 2 cases of solid primary tumors of the epididymis which 
were adenomatous mixed tumors Two specimens of adenofibiomyoma of the 
epididymis were described bj Falconet in 1947 In 1949 GalliziaandMaiazzini 
leported the condition of a patient who had bilateral leiomyomas of theepidid 
ymis, and similar cases weie recorded by Foged and by Milner and Gilbeit 
Glazer, in 1950, described two pnmaiy benign tumoisof the epididymis, one he 
termed a “lymphangio epithelioma” and the other a “capillary hemangioma ” 
Perez Castro described a tumor which he named “probable cystic embryoma ” 
Morehead reported an angiomatoid tumor of the epididymis with extreme 
sclerosis of the fibromuscular tissue (1946) An example of adrenal cortical ade¬ 
noma of the epididymis was descubed by Freeman m 1945 
Vcceptcd for publication December 8, 1052 

3/9 
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Primary tumors of the epididymis are extraordinarily rare. Thompson, in 1936, 
collected 41 examples involving the spermatic cord, epididymis and testicular 
tunics, and of this number there were only 13 primary tumors of the epididymis. 
We have been able to collect 50 definitely benign tumors and five which were 
probably benign. According to Thompson, 40 per cent of tumors in his series 
were benign and 60 per cent malignant. Our data show a total of 50 definitely 
benign tumors and 5 probably benign as against 52 definitely malignant and 
one probably malignant. 

In 1916, Sakaguchi removed a long-existent tumor from the epididymis of a 
35-year old patient and categorized it as an adenomyoma. This apparently was 
the first report of such a tumor in the literature. Thompson’s example was 
called cystadenoma. It was present in a 54-year old man who noticed a mass in 
the upper pole of the epididymis 25 years previously. An orchiectomy was ac¬ 
complished but the testis was found to be normal. Up to 1936, only one lipoma 
of the epididymis was reported (Wildbolz). 

Although myoma (leiomyoma) appears to be the most common benign tumor 
of the epididymis (8 cases, of which 3 were bilateral and 3 mixed), Rubaschow 
maintained that it should not be considered primary in the epididymis because 
it takes origin from contiguous tissue. 

Hinman and Gibson, and also Rubaschow, maintain that there has been 
no authentic example of true fibroma of the epididymis reported in the litera¬ 
ture. Since then, however, 1 case has been recorded (Bothe, Devers and Cristol). 
Thompson is of the opinion that all fibromas take origin in the caudal end of 
the spermatic cord and not in the epididymis. In 1911, Hardonin exemplified a 
tumor which he classified as angioma, and Dotta and Delporte (1941) presented 
one which they considered to be an hemangioma of the epididymis. Specimens 
of lymphangiomas were shown in 1925 by Rigano-Irrera and also by Mar- 
candier and Thomas in 1930. An example of mixed tumor consisting of leiomy¬ 
oma and lymphangioma was reported by Halpert (1941). Four tumors of vascu¬ 
lar origin were demonstrated by Thompson from the Mayo Clinic (1 angioma, 
2 hemangiomas and 1 lymphangioma). For the first time in surgical annals he 
also showed a dermoid cyst of the epididymis. Martin and Sermet, in 1932, 
described two tumors which they called benign cystic embryomas. 

Rubaschow maintained that tumors of the epididymis may arise from 1) cells 
of the epididymal tubules; 2) the wolffian or myotome anlages, and 3) adjacent 
stromal tissues, such as blood or lymph vessels, fat, fibrous tissue, etc. 

The difficulty in differentiating between inflammatory lesions of the epididy¬ 
mis and true neoplasms has been clearly emphasized by Stout. He believes dis¬ 
tortion of ducts of the epididymis may, at times, simulate cords, channels, and 
cell masses which in turn closely mimic malignant tumors. Mucus may, at times, 
be produced by epithelial cells within these cords, resulting in formation of cysts. 
It is not unusual in these atypical inflammatory lesions to see clumps of epi¬ 
thelial cells -which are not enlarged, stain deeply and occasionally show mitotic 
figures. These tumors have often been diagnosed as malignant. 

Stout reported a very interesting example of the difficulty involved in making 
a differential diagnosis between a benign and malignant tumor of the epididymis. 



BENIGN TUMORS OF EPIDIDTMIS 


381 


Dunng the course of a laparotomy he found a mass which he attributed to an 
aggregation of carcinomatous lymph nodes compressing the common and cystic 
ducts and adheient to the hepatic flexure of the colon Because it was known 
that the patient had a solitaiy nodule m the tail of the epididymis, it was thought 
that the epididymal tumor lepresented the primary lesion and that the ab¬ 
dominal lymph nodes were metastatic The tumor was removed from the epi¬ 
didymis and subjected to frozen section histologic study Interlacing strands of 
smooth muscle fibers and connective tissue w ere revealed and a number of ir¬ 
regular tubules lined with swollen cuboidal cells resembling adenocarcinoma, 
which was the conclusive diagnosis Five days latei the patient succumbed from 
pneumonia On autopsy, a primary adenoeai cmoma of the choledochus w as dis 
covered Additional sections taken from the epididymal tumor show ed that what 
resembled epithelial lined tubules weie actually blood and lymph vessels lined 
with swollen prominent endothelial cells The remaindei of the tumor consisted 
of smooth muscle and connective tissue The final diagnosis w as fibromyoma 

Despite the many names which have been applied to tumors in this categoiy, 
a critical study of the gross and histologic features discloses the fact that they 
all present similar general characteristics They are usually small, firm, well 
circumscribed nodules with a sheen which gives the impiession that they are 
fibromas 01 fibiomyomas On microscopic examination they disclose bundles of 
hypertiophied muscle fibers with intervening strands of connective tissue and 
clumps of epithelial cells arranged as solid coids or tubes lined with pale stammg 
vesiculai cells At times the lumtna of the tubes appeal dilated and the lining 
cells become flattened so that they resemble angiomas or lymphangiomas A 
chaiactenstic feature of these cells is the clearcut nuclear membranes and 
nucleoli, and the vacuolated and pale cytoplasm Mitotic figures may at times 
be seen, which add to the difficulty of making a correct differential diagnosis 

In 1943, Mackay reported two tumors which, although he failed to name 
them, piesented the same physical characteristics as the one about to be de 
scribed by us Codneie and Flynn described three tumors which they designated 
“adenomatoid tumois,” but failed to maintain whether they were benign or 
malignant A similar name was ascribed to a tumoi reported by Davenport in 
1948, and another by Meetei m 1951, and also one by Falk and Hornwaler A 
tumoi consisting of leiomyoma and lymphangioma was called “adenomatoid 
leiomyoma” by Wilson (1949), and the following year an adenomatoid tumoi of 
the epididymis was found in a newborn child (Burios and Mayock) 

C1SE REPORT 

Mi J W, 70 years of age, well nourished, a furnei by trade, consulted us 
Febiuaiy 2, 1952 because of a film nodule m the aiea of the right testis, which 
had first made its appearance 1 year previously Fne years ago he was examined 
by us because of pam in the back The only abnormality found w as a moderately 
enlarged piostate The testiculai nodule had shown some slight enlargement 
dunng the past few weeks Aside from a slight dragging sensation in the right 
scrotum, there was no pain, weight loss or other suggestive symptoms 

Physic 'tl examination disclosed a well developed, healthy looking man, weigh- 
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ing 201 pounds. The sole outstanding feature of the examination was found in 
the right scrotum which presented a round, firm, nontender nodule about the 
size of a cherry involving the tail of the epididymis. The testis itself was unaf¬ 
fected. There was no beading of the vas. The prostate was moderately enlarged 
and elastic, and the vesicles felt normal. Laboratory and roentgen studies re¬ 
vealed nothing abnormal. 

Operation (February 17, 1952): Under spinal and sodium pentothal anesthesia 
the right epididymis was dissected free of the testis. The tumor, situated in the 
tail of the epididymis, was firm and completely encapsulated, and on cut surfaces 
appeared glistening and yellowish-white. It was removed and submitted for 
frozen section. From the gross appearance the pathologist was of the opinion 
that it was a benign fibroma. The report of the frozen section was “Specimen 
consists of a well encapsulated, firm, spheroid tumor mass removed from the 
epididymis of the right testis as an extirpation biopsy. It measures 3.5 cm. in 
diameter, presents a thin, intact capsule and cuts with marked resistance. The 
cut surface resembled that of a hard fibroma. Selected areas studied from frozen 
section show small cords and alveoli of large vacuolated epithelial cells with 
large nuclei. Diagnosis: Adenocarcinoma of undetermined origin.” 



Fig. 1. A, note dense fibrous network consisting of islands of cellular tissue with.clearly 
defined lumina (X 130). B, lumina, lined with one layer of fiat to cuboidal epithelial cens 
are clearly seen. Note fibro-adenomatous network surrounding lumina with no m 
figures discernible (X 535). 
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For this reason a right orchiectomy and high excision of the spermatic cord 
were accomplished 

Final pathologic report “Microscopic studies of epididymal tumor show a 
fibroleiomyoma m which there are numerous infiltrating cords and groups of 
cells ha\ ing the characteristics of well developed vacuolated endothelial cells of 
lymph vascular ongin The diagnosis made on frozen sections is therefore 
changed to that of lymphangiosarcoma of low grade malignancy Final diagnosis - 
Tumor of right epididymis Fibroleiomyoma with lymphangiosarcoma (low- 
grade malignancy) ” See figure 1 

Report on light testis and spermatic cord “Focal atrophy of seminiferous 
tubules with reduced spermatogenesis 

“Epididymis and cord focal fibrosis and slight artenoscleiosis No evidence 
of tumor extension or metastases ” 

The patient made an uneventful recovery, and w hen last seen, April 18, 1952, 
appeared m excellent condition 

Although the pathologist’s final diagnosis was “fibroleiomyoma with lymphan¬ 
giosarcoma of low grade malignancy,” a careful study of the microscopic section 
disclosed fcatuies which are so characteristic of this entire category of tumors, 
that it is our belief that the tumor is clinically benign and should fall within 
that category 


niscussioN 

While primary tumois of the epididymis, benign or malignant, are rare, it 
may be maintained that the benign variety is extremely raie There is one un¬ 
common group of tumois which have been described under vanous names, and 
even on occasion have been descubed as presenting evidence of low grade malig¬ 
nancy On caieful scrutiny, howevei, these tumors reveal a general histologic 
pattern which makes them distinctive histologic entities They aie film, discrete, 
well cncumsciibed and encapsulated lesions arising m the epididymis and nevei 
invading the testis On uoss section they piesent a glistening appeaiance and 
have all the outwaid appearance of a benign fibioma or fibiomyoma A more 
intensive study of the histologic slides, however, shows them to consist of bundles 
of muscle and fibious tissue and nests of epithelial cells arranged as solid oi hoi 
low cords lined by large nucleated pale staining cuboidal cells The cells, when 
lining the hollow colds, show greater dilatation, become flattened and resemble 
endothelial cells lining angiomas or lymphangiomas While mitoses are usually 
absent, a few mitotic cells may be piesent Depending upon the predominance 
of one oi another of the various structures that make up these tumors, they 
have been designated variously, such as adenomas, fibiomyoma, myo adeno- 
fibioma, mesothelioma, lymphangioma, and even adenocaicinoma 

CONCLUSIONS 

We repoit the case of a 70 year old patient who presented a solid, small, well 
encapsulated tumor of the light epididymis which, on gross section, was first 
reported as a fibioma, on frozen section an adenocaicinoma, and finally on 
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paraffin section as fibroleiomyoma with lymphangiosarcoma of lowgrade malig¬ 
nancy. However, comparing the gross and microscopic features of this tumor 
with others reported as benign primary tumor of the epididymis, we believe that 
this tumor may and should be grouped with the series of an extremely rare one 
of primary tumors of the epididymis which we have described as of a ques¬ 
tionable degree of malignancy. A review of the available literature shows only 
50 cases of definitely benign tumors, exclusive of the one here presented, and 5 
probably benign. 

875 Park Ave., New York 21, N. Y. 
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RENAL PAPILLARY NECROSIS 
DAVID SWARTZ 

Renal papillaiy neciosis, vanously Knonn as lenal papillitis, medullary necio- 
sis, papillitis necioticans and necrotizing papillitis, is an ischemic neci otic lesion 
of the lenal papillae i\luch may he encounteied in diabetic patients although it 
may also occui in non diabetic patients with clnomc urinaiy obstiuctiou The 
vast majonty of cases lepoited in the liteiatuie vveie discoieied at autopsy Two 
cases heievvith lepoited weie advanced unilateial lenal lesions m diabetic pa¬ 
tients who recoieied following nephrectomy One other, a non diabetic infant 
was discoveied at autopsy 

The first desuiption of this condition dates back to 1877 when Pnedieich 1 
lepoited a case of a mail aged 70 who had prostatic disease, hydiouephiosis and 
bilateial papillaiy necrosis The association of papillaiy neuosis and diabetes 
melhtus was first emphasized by Gunthei 1 m 1937, who brought the condition 
to medical attention Moie lecent reports by Hainson and Bailey, 3 S L Robbins 
et al , 4 Edmondson et al,» Robbins and Angnst, 6 Muirhead et al , 7 and otheis 
indicate the magnitude of this problem 

CLINICAL VIVNIFESTVTIOV OF PVPILL4R4 NECROSIS 

In lesions that develop on an obstructive basis the clinical manifestations me 
pnmanly those of the condition giving rise to obstiuctiou, ill the majouty of 
cases prostatic hypeiplasia associated with seveie infection and renal damage 
Supei imposed upon this is a terminal acute mflammatoiy episode 
In diabetic patients the chnical manifestations me divided into an acute 4 and 
a subacute variety The seventy of the symptoms me dependent upon the extent 
of the lesion In the acute vanety, tlieie is lapid onset of illness with chills, fever, 
prostiation, lapid pulse, leukocytosis and coma Unnary findings consist of 
pyuna, hematuna and oliguna Death is due to infection and uiemia In the 
subacute vanety the patient gives a history of prolonged pyelonephutis with 
remissions and exacei bations The diabetic state is difficult to conti ol and the 
patient may lapse into coma Ureteial colic may be a featuie This is produced 
bj' the passage through the uretei of pieces of necrotic tissue The sudden do 
velopment of severe diabetic acidosis, a rising blood urea and geneial detenori 
tion portend the onset of the terminal state 

Typographic findings are the result of destiuction of lenal papillae 8 The lesion 
may simulate lenal tuberculosis or advanced non tuberculous pyelonephritis V 

Read it annual meeting of the Canadian Urological Association, Niagara Tails, Ontario, 
June G 1052 

‘ Von Friedreich, N Virch Arch f path Amt 69 308, 1S77 
" Gunther, G W Wuuchen med Wchnschr , 84 1695, 1937 
1 II irrison, J H and Bailey O T JAMA 118 15 1942 
* Robbins S L ct ai New Eng J Med 236 S85 1946 
‘ Ldniondson, H A et al Arch Int Med 79 148 1947 
G Robbins L D and Angnst A Ann Int Med 31 773, 1949 

7 Muirhead E E et al JAMA 142 027 1950 

8 Bra iscli W F and Emmett, J L Clinical Urogrnpln Philadelplii i U B S lunders 
Company, p 690, 1951 
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moth-eaten appearance of the minor calyces results from necrosis and sloughing 
of the renal papillae. In advanced cases with peripheral excavation the extrava- 
sated contrast medium extends into the renal cortex. Dilatation may be so pro¬ 
nounced as to suggest cavern formation. A portion of a pyramid which has 
sloughed away and floats free in the renal pelvis may cast a negative shadow 
suggesting a non-opaque stone. 


BACTERIOLOGY 

A great variety of bacterial agents have been isolated in these cases. The 
commonest offender is Escherichia coli. Other organisms noted in several of 
the reported cases are Staphylococcus aureus, Klebsiella pneumoniae (Fried- 
lander’s bacillus), Bacillus proteus, alpha and beta streptococci and Pseudo¬ 
monas aeruginosa. Welch and Prather 9 reported a case of pneumonephrosis 
complicating necrotizing papillitis. In their review of the literature of pneumo¬ 
nephrosis they state that a more complete case history and interpretation would 
no doubt place some of these cases in the same category as the one they have 
reported. In these cases the organisms mainly at fault are Esch. coli, Bacillus 
lactis aerogenes and Bacillus aerogenes capsulatus. 

DIFFERENTIAL DIAGNOSIS 

In the differential diagnosis the following conditions should be considered: 

1) Renal tuberculosis: —The pyelographic similarity may lead to some confu¬ 
sion. 

2) Acute destructive pyelonephritis in diabetic patients without papillary necro¬ 
sis: —The patient is rarely as ill and the course less severe. While pyelograms 
may be diagnostic in some cases they are not in all. The response of this condi¬ 
tion to conservative measures may rule out the more serious lesion. 

3) Renal tumors: —In those cases of papillitis associated with gross hematuria, 
there may be some difficulty in ruling out renal tumor. 

4) Renal colic associated with calculus: —The passage of pieces of necrotic tissue 
may give rise to ureteral colic and resemble lithiasis. 

TREATMENT 

The principles concerning prevention should be observed: 1) Careful control 
of the diabetic state and frequent search for urinary infection may prevent this 
serious complication. 2) The appropriate surgical care of obstructive uropathy 
will prevent this condition in the aged. 

Treatment proper is that of urinary infection. The appropriate chemothera¬ 
peutic or antibiotic agent or both are administered, following thorough investi¬ 
gation. In the 2 surgical cases described nephrectomy was justified on the basis 
of an advanced unilateral renal lesion with massive destruction and gross infec¬ 
tion. The remaining kidney in each case was free of infection and pyelographi- 
cally normal. There are other recorded cases in which nephrectomy was per¬ 
formed. In the two surgical cases reported by Robbins, S. L. et al., 1 the patients 
were alive and well a year later. Of three such cases reported by Gunther,- two 

9 Welch, N. M. and Prather, G. C.: J. Urol., 61: 712, 1949. 
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Fig. 1. Case 1. Excretory urogram (August 1950) prior to development of necrosis. Left 
kidney structurally normal but concentration is diminished. 

survived. Bilateral lesions have proved fatal in the reported cases. That necrotic 
lenal pyramids can go on to healing has been demonstrated in autopsied cases 
reported by Robbins 6 and Angvist, 5 Edmondson et al. and Gunther. 2 Tissue 
damage however has been so great as to negate the possible curative effects of 
this phenomenon. 

CASE REPORTS 

Case 1. Mrs. E. A., a 03 year old woman, para 4, grava 4, had been treated 
for diabetes mellitus for 14 years. Her diabetic state was difficult to control, 
having had one episode of coma early in 1950. In August 1950, she was urologi- 
cally investigated because of persistent pyuria and left loin pain. Excretory 
urogram August 24, 1950 (fig. 1) showed both kidneys to be normal structurally 
although the left kidney did not concentrate as well as the right. Urinaiy culture 
revealed Esch. coli and Strep, fecalis. Her blood pressure ranged from 250/130 
to 220/100. Eye grounds showed bilateral chorioretinosis typical of diabetes, 
and retinal arteriosclerosis. She first came to my attention in December 1950, 
because of persistence of constitutional symptoms, left loin pain and pyuria. 
Cystoscopie examination revealed a mild degree of cystitis, both ureteral orifices 
being normal. Specimen of urine from the right kidney was crystal clear and 
free of pus; that from the left kidney was turbid and loaded with pus cells. 
Smear, culture and guinea pig inoculation of left kidney urine weie negative for 
tubercle bacilli. Retrograde pyelography January 29, 1951 (fig. 2): the right 
kidney was structurally normal. The left kidney showed typical changes charac¬ 
teristic of papillary necrosis. Excretory urogram February 5, 1951 showed a 
normal right kidney and a poorly functioning left kidney. On February 9, 1951, a 
left nephrectomy was performed, followed by an uneventful recovery. At present 
moie than 2 years following surgery her general health has improved consider¬ 
ably, there is no evidence of urinary infection and her diabetic state is easier to 
control. 

Pathological report: Specimen (fig. 4) consisted of a kidney measuring 10.5 
by 6 by 5 cm. and weighing 203 gm. The capsule stripped with moderate ease 
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Fig. 2. Case 1. Retrograde left pyelogram (January 1951). Upper pole shows cavitation 
extending into cortex. Negative shadows produced by sequestrated necrotic papillae. 
Crescentic shadows are formed by contrast medium lining detached necrotic substance. 



Fig. 3. Case 2. Retrograde left pyelogram (May 1951). Incomplete filling and moth 
eaten appearance of calyces are produced by papillary necrosis. 



Fig. 4 . Case 1 . Cortical and medullary markings are indistinct. Necrotic papillae are 
separated from base of pyramids by inflammatory zone. Necrotic papillae appear in various 
states of detachment. Cavities are formed by complete sequestration of papillae. Patent 
interlobar vessels whose walls aie not grossly thickened are noted alongside pyramids. 
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leaving a glistening finely gianulai but coaisely stalled suiface The coitical 
and medullaiy maikmgs ueie indistinct The coitex measuied np to 0 6 cm in 
thickness, and the medulla up to 1 5 cm Several, but not all the papillae uere 
an opaque yellouish coloi, modeiately soft m consistency, and uere sepaiated 
fiom the base of the pyiamids by an aic-hke zone of hypeiemia One papilla 
had become completely separated fLOm its base, and lay fiee within its calyx as 
a soft yellowish concietion The pelvis was not dilated, but the mucosa was 
Ii3'peiemic and had a finely granulai suiface The walls of small aitenes in the 
pel\ is appeared thickened 

A description of the micioscopic appeal ance is omitted because of its simi- 
lanty to case 2 

Anatomic diagnosis Chiome pyelonephritis, lenal papillary necioais, aitenal 
and aitenolai nephrosclerosis 

Case 2 Alls F McD , aged 65, was admitted to Victona Hospital, Winnipeg, 
May 2,1951 She had been treated for 12 years foi diabetes melhtus which during 
the past yeai had been difficult to control She complained of pain in the left 
lorn, fiequency, dysuna and general malaise Examination levealed a tender 
mass in the left loin, a swinging temperatuie, gloss pyuna and glytosuiia, and 
giam negative bacilli weie present m the uiniaiy sediment Smeais and cultuie 
weie negative foi tubercle bacilli Blood pressure langed fiom 220/110 to 160/90 
Excietory uiogiaphy levealed a normal light kidney while the left kidney did not 
visualize On cystoscopy May 12, 1951, theie was nothing lemarkable about the 
bladdei Specimen of uune fiom the right kidney was cleai and free of pus, that 
from the left kidney was tuibid, loaded with pus cells and cultuie mealed Esch 
cob Left letrogiade pyelogiam (fig 3) revealed changes due to papillary necrosis 
On Tune 9, 1951 a left nephrectomy was peifoimed Because of pennephutis and 
massne adhesions this was done subcapsularly She made a good recoieiy and 
was discharged fiom hospital June 22, 1951 She died 3 months latei of a ceiebro 
vascular accident 

Pathological lepoit Specimen (figs 5 and 6) consisted of a kidney measuimg 
12 2 by 6 by 5 5 cm , and weighing 250 gm The peinenal fat attached to the 
capsule measured up to 0 7 cm in thickness and appealed somewhat mduiated 
The capsule stopped with modeiate ease, leaving a iclatively smooth suiface 
The coitical and medullaiy maikmgs weie indistinct The pelvis was not dilated 
but the mucous membiane had a finely gianulai appcaiance Most of the papillae 
appealed giossly neciotic, fuable and of an opaque yellowish coloi One pyramid 
was still attached to its non neciotic base, and the nou-necrotic base exhibited 
some degiee of hypeiemia Othei neciotic papillae weie paitially oi completely 
detached One sepaiated necrotic papilla still lay within the calyx, but other 
papillae weie absent, and the mucosa of the lesultmg dilated calyces had a finely 
gianulai appeal ante Hie mterlobai vessels alongside the pyunuds were patent 
and their walls did not appeal giossly thickened 

Microscopic appeal ance (figs 7 8,9,10, 11 and 12) The affected renal papillae 
weie completely neciotic Cell outlines weie not distinguishable but udiating 
outlines of collecting tubules were still app irent A bioad zone of polymoiphonu- 
cleai mfilti Jtion was piesent at the junction between the neciotic and still \ lable 
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case 1 (fig. 4). SC *” *'' ppeaiance 011 gross examination identical with specimen removed in 





by inflammatory'.iitfitrcvte!'** PapiIla llas completely sloughed away and cavity is lined 
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Fig. 9. Case 2. Low power. Necrotic papilla shows tubular outlines but no cell outlines. 
Heavy infiltrate of polymorphonuclears between necrotic and non-neerotic tissue. An 
infiltrate of plasma cells and lymphocytes is present in non-necrotic base. 



Fig. 10. Case 2. Low power. Epithelilization following separation of necrotic papilla 
indicating healing process. 

portions of the papillae and in some areas this purulent inflammatory exudate 
extended almost to the arcuate vessels. Nonspecific granulation tissue separated 
the necrotic portion of the pyramid from the viable portions and in some areas 
was clothed by a single layer of epithelium indicating a healing process. Scattered 
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thickening and there was a moderate, though not pronounced thickening of the 
parietal layer of Bowman’s capsule. Varying and prominent degrees of arterio¬ 
sclerosis were present within the renal, interlobar and arcuate arteries. The small 
capillaries in the interstitial tissue between the straight tubules were identified 
with difficulty because of the inflammatory infiltrate, but where identity could 
be established with certainty these vessels appeared completely normal and ex¬ 
hibited no evidence of thrombosis. 

Anatomic diagnosis: Chronic pyelonephritis; renal papillary necrosis; diabetic 
nodular glomerulosclerosis. 

Case 8. Baby girl J. S. was a healthy infant until 5 months of age, then failed 
to develop normally. At the age of 15 months she was admitted to the Children’s 
Hospital, Winnipeg because of persistent fever of unknown origin ranging from 103 
to 108F. An exploratory craniotomy was performed because of suspicion of a sub¬ 
dural hematoma but at operation there was no hematoma, only diffuse cerebral 
atrophy. 

Autopsy revealed an early Pseudomonas aeruginosa meningitis, moderate cere¬ 
bral atrophy and other intracranial findings whose etiology is not understood. 
Bilateral renal papillary necrosis was discovered although not suspected during 
life. 

The right kidney weighed 41.5 gm., and the left 42 gm. The capsule stripped 
with ease leaving a smooth glistening surface. The cut surface exhibited a re¬ 
markable appearance. The renal papillae were yellow in color and grossly necrotic. 
There was an arc-like zone of hyperemia at the base of the pyramids which did 
not extend to the corticomedullary junction. The corticomedullary junction was 
distinct. The cortex, in contrast to the midportion of the medulla, exhibited no 



Fig. 13. Case 2. Necrosis occupies cone-like central position within papilla extending 
to its tip. Hemorrhagic zone lines necrotic portion. Interlobar, arcuate and intralobu a 
veins are distended with fibrin thrombus. 
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Fio. 14. Case 3. Low non-er. Necrotic papilla revealing tubular but absence of cell out¬ 
line. Numerous red blood cells and distended capillaries are present, but no inflammatory 
exudate. 

evidence of hyperemia. Close inspection revealed small, firm, white thrombi 
within the interlobar veins measuring 1 mm. in diameter. These did not extend 
into the main renal vein or branches thereof. The pelvis was not dilated and 
mucous membrane pale, smooth and glistening. The renal arteries and interlobai 
arteries were patent and normal. 

Microscopic appearance (figs. 13, 14, and 15): All the renal papillae exhibited 
recent necrosis. The tubular outlines were still visible but the cells appeared only 
as faint eosinophilic outlines. 

There was still a thin rim of viable tubules at the periphery of the papillae, 
and the necrosis reached to within 1 to 2 mm. of the arcuate vessels. The necrosis 
occupied a cone-like central position within the papillae, and extened to the tips 
of the papillae. There was hemorrhage into the interstitial tissue at the edges of 
the necrotic portions, the capillaries between the straight tubules were distended, 
and many contained amorphous eosinophilic thrombi. The interlobar veins were 
greatly distended and filled with antemortem fibrin thrombus, which extended for 
a short distance into the intralobular veins. Despite the hemorrhage and conges¬ 
tion within the medulla, there was a remarkable lack of vascular congestion 
within the cortex. 

Nowhere was there any inflammatory infiltration. There was no inflammatory 
infiltrate within the necrotic areas, at the edges of the necrotic papillae, in the 
pelvic mucosa, or within the interstitial tissue of the renal parenchyma. There 
was no inflammatory infiltrate within the walls of the interlobar vessels, though 
there were numerous leukocytes enmeshed within the fibrin thrombi. The re¬ 
maining renal parenchyma was completely noimal, and theie was no evidence of 
toxic degenerative change within the tubular epithelium. 



396 


DAVID SWARTZ 



PATHOGENESIS 

The classical pathology of renal papillary necrosis, as reported in the literature, 
is exemplified in the resected kidneys of cases 1 and 2. Numerous theories have 
been advanced regarding the pathogenesis of this lesion, and these have been 
adequately reviewed by Sheehan 10 (1937), Edmondson et al. 5 (1947), and Robbins 
and Angrist 6 (1949). Most observers agree that the essential pathological feature 
of this disease is ischemic necrosis, anatomically localized to the renal papillae, 
but the mechanism whereby this is produced is under some doubt. 

In diabetics, pyelonephritis is a constant accompanying lesion of papillary 
necrosis, and where adequate clinical studies have been performed, it is evident 
that pyelonephritis actually precedes for some time the occurrence of papillary 
necrosis. Histological evidence also indicates that pyelonephritis has preceded 
the advent of this complication. 

As pyelonephritis and urinary tract obstruction are also an almost but not 
invariably constant accompaniment of papillary necrosis in non-diabetics, it has 
been tempting to assume that the severity of the inflammatory infiltrate within 
the interstitial tissue at the base of the pyramids compromises the circulation 
through these areas to such an extent, that necrosis of the distal portion of the 
papillae results. 

It is apparent, however, as observed in case 1, that the presence or absence of 
necrosis may not depend entirely on the degree of inflammatory infiltration, for 
the bases of nonnecrotic pyramids contained as extensive an inflammatory in¬ 
filtrate, as the bases of the necrotic papillae. Moreover, Sheehan 10 has observed a 
patient with bilateral papillary necrosis, whose only renal inflammatory lesions 
were a few tiny microscopic abscesses confined to the cortex. 
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Case 3 has been included in this lepott to illustiate the occuirence of lenal 
papillary neciosis in the absence of mflammatoiy disease of the kidney, and in 
tins example one might assume that the papillary necrosis was subsequent to 
the venous thiombosis The vasculai dilatation, congestion, and hemoirhage 
m the neciotic and nomiecrotic poitions of the medulla appear to substantiate 
this assumption 

The cone shaped necrosis within the centeis of the papillae may be a significant 
clue legaiding the vascular supply of the papillae, foi if the neciosis is due to 
xasculai occlusion, it is evident that the penpheial portion of the papilla must 
ha\e either a diffeient 01 additional vascular supply or drainage to that of the 
central portion It is peihaps also significant in this legard, that tins same cone- 
shaped central neciosis occms m the diabetic patients 

Although the gioss and histological evidence m case 3 suggests that necrosis 
was due to venous occlusion absolute acceptance of this mteipretation must be 
made with some caution Renal and mtiaienal vein thrombosis is not too uncom¬ 
mon m infants (Zuelzei) 11 without evidence of necrosis When neciosis does oc- 
cui it is not usually confined to the lenal papillae as in this case Moieover the 
papillary neciosis leported by Sheehan' 0 was associated with neithei vascular oc¬ 
clusion noi mflammatoiy disease In cases such as these, it is e\ ident that factual 
evidence is at piesent insufficient to explain the pathogenesis of this neciotic 
lesion without inclining purely theoictical and as yet unsubstantiated hypothe¬ 
ses Such considerations include the role of vascular spasm, smooth muscle spasm 
within the papillae and calyces, or the action of hypothetical toxic substances 
upon the papillaiy tissue oi vasculature 

Cases 1 and 2 present histological evidence of re epitheliabzation suggesting 
a healing process 

SUMMARY 

Three cases of renal papillaiy necrosis are repoited, two surgical cases m dia¬ 
betic patients and one autopsied case m an infant 

Clinical manifestations, pyelogiapluc findings, bacteuology, diffeiential diag 
nosis and treatment aie outlined 

The pathogenesis of papillaiy neciosis is discussed m some detail This condi¬ 
tion may occur in thiee foims 1) most commonly in association with pyelonephri¬ 
tis, 2) with vasculai occlusion unassociated with pjelonephntis, 3) as an isolated 
lesion associated with neithei lenal inflammation noi vascular occlusion 

The conclusion is diawn that factual evidence is at piesent insufficient to fully 
explain the pathogenesis of eveiy foim of this lesion 

Appreciation is expressed to Di Jan Hoogstiaten, pathologist to the Giace 
and Children’s Hospitals, Winnipeg, foi his assistance in the pieparation of 
photographs, and pathological descriptions and discussions included ill this 
papei 

332 Medical iris Bldg , Winnipeg, Manitoba, Canada 
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NEPHROCALCINOSIS: A COLLECTIVE AND 
CLINICOPATHOLOGIC STUDY 

JD MORTENSEN and JOHN L. EMMETT 
Mayo Foundation and Section of Urology, Mayo Clinic, Rochester, Minn. 

Deposits of calcium salts in renal parenchyma are well-known pathologic 
lesions, evidently being demonstrable histologically to some degree in from 5 
to 25 per cent of all kidneys subjected to careful postmortem examination. Since 
1855, when Virchow reported his observations on “Kalk-metastasen,” an exten¬ 
sive bibliography has accumulated concerning the pathologic features and patho¬ 
genesis of this type of renal calcification in pathologic specimens. Clinical demon¬ 
stration of diffuse renal calcification in the living patient, however, was not 
reported until 1934 when Albright and associates described the roentgenographic 
manifestations of calcium deposits in the kidneys of patients with primary 
hyperparathyroidism and coined the term, “nephrocalcinosis,” to designate this 
renal lesion. Subsequently a considerable bibliography has accumulated on this 
subject. Information on clinically recognizable nephrocalcinosis, however, has 
not been collected or classified and is still largely dispersed in individual case 
reports. Therefore, we have undertaken a clinicopathologic study, the purpose 
of which was to collect, classify and analyze all available data pertaining to the 
roentgenographieally demonstrable deposits of calcium in the kidneys. This 
communication is comprised of selected data, concepts and interpretations de¬ 
rived from the original, more exhaustive study. 

At the outset we wish to make it clear that the data we have collected and 
the conclusions we present pertain only to renal calcification which is extensive 
enough to be demonstrable roentgenographieally, hence only to clinically recog¬ 
nizable nephrocalcinosis. 


TERMINOLOGY 

The term, “nephrocalcinosis,” is being used in current medical literature with 
various meanings and implications. Alien gave it a pathologic basis when he 
wrote that the term refers to histologically demonstrable renal calcification. On 
the other hand, Bell implied clinical recognizability when he stated that nephro¬ 
calcinosis means roentgenographieally demonstrable renal calcification. Philo- 
logically the term simply denotes calcium in kidneys. It is evident that renal 
deposits of calcium may and do exist with considerable variation in size, number, 
density and extent, from a single Randall’s plaque or an occasional calcified 
glomerulus to extensive impregnation of renal tissue with calcium salts or wide¬ 
spread destruction of renal parenchyma by large calcareous deposits. Definition 
of the term, “nephrocalcinosis,” thus seems to constitute an arbitrary agreement 

Abridgment of thesis submitted bjr Dr. Mortensen to the Faculty of the Graduate School 
of the University of Minnesota in partial fulfillment of the requirements for the degree o 
Master of Science in Surgery. , r; 
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as to whethei the term should be used to refer to any and all renal deposrts of 
calcrum or be reserved for a partrcular drstrrbutron, extent, or type 

For our purposes, tn tins paper, we prefer to desrgnate patlrologrcally demon¬ 
strable renal deposrts of calcrum by the rather nonspecrfic term, “renal calcifica- 
tiorr ” We have arbrtrartly reserved the term, “nephroealernosrs,” to srgnrfy only 
that degree or type of renal calcrficatton winch is drnrcally recognrzable by rts 
characterrstro roentgenograplrrc marufestatron Hence, rn agreement with Bell, 
rve have defined nephroealernosrs as roentgenograplncally demonstrable drffuse 
renal parenchymal calcrficatrorr 

MATERIALS AND METHODS OF STUDY 

We have obtamed data pertarmng to nephroealernosrs, first by collectrng from 
the medteal lrterature all mdtvrdual cases reported rn which this lesion was 
demonstrated roentgenographically This source, to January 1, 1952, yielded 
satisfactory and reasonably complete reports on 48 patients To augment this 
series, we obtamed recoids of 43 additional cases of roentgenographically demon¬ 
strated nephrocalcinosis studied at the Mayo Clinic prior to January 1, 1952 
Roentgenographic, clinical and pathologic data derived from study of these 91 
collected cases form the basis for this study 

ROENTGENOGRAPinC MANIFESTATIONS 

The roentgenographic appearance of nephrocalcinosis in most instances is so 
striking and characteristic that little confusion or question exists as to the natuie 
of the lesion Diffuse clusters of stippled shadows appear to he in the medullary 
poitions of the kidneys, usually collected primarily in the pyiamids at the tips 
of the calyces Although there is remarkable similar lty in the appearance of the 
lesion from case to case, we have recognized three variations, which we have 
arbitrarily designated “types A, B and C” (fig 1) Type A occurred in 66 per 
cent, type B in 19 per cent, type C in only 4 per cent and intermediary forms, 
not definitely classifiable as type A, B or C, in 11 per cent of the 91 collected 
cases 

ASSOCIATED CAUSATIVE DISORDERS 

Except in rare instances nephrocalcinosis is obviously a secondary manifesta¬ 
tion of an underlying primary causative disorder That the specific causative 
disorder can be recognized in most cases is mdeed fortunate, in contrast to oui 
relative inability to recognize the cause of renal lithiasis in most cases Study of 
the 91 collected cases of nephrocalcinosis revealed that definite associated causa¬ 
tive disorders weie demonstrated m 83 5 per cent (fig 2) Thiee disorder ac¬ 
counted for tluee fourths of the cases studied These thiee impoitant causes of 
neplnocalcinosis were pnmary hyperparathyroidism, hyperchloremic acidosis 
and chronic pyelonephritis Otliei causative disorders less commonly found asso¬ 
ciated with nephrocalcinosis were chronic glomerulonephritis and recurrent 
“idiopathic” renal lithiasis and “idiopathic” hypercalciuna Five (5 5 per cent) 
of the collected patients with nephiocalcinosis were otherwise normal to all 
methods of clinical study In an additional 11 per cent of the collected patients 
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indeed any, cases of nephrocalcinosis Such factois as elevation of either the 
calcium 01 phosphate content of blood, lenal tissue fluids 01 uime would obvi¬ 
ously fa\oi precipitation of calcium aceoiding to the physicochemical laws of 
solubility pioduct Similaily the relative alkalinity of lenal tissues 01 urine 
favois piecipitation of calcium In addition deposition of calcium seems to be a 
frequent bodily lesponse m tissues which aie neciotic, degeneiating, 01 have lost 
viability It seems justifiable to assume that there is no single common denomi¬ 
nator m its pathogenesis, but that nephiocalcinosis may result fiom a numbei 
of dissimilar, even unrelated, physiologic mechanisms 

CLINIC VL FLVTURES 

l< 7 e, set and race distribution —Nephiocalunosis may occui at any age, the 
youngest of oui collected patients was 4 months of age, and the oldest was 78 
yeais old Two thirds of the patients weie between 20 and 50 yeais of age when 
nephiocalcinosis was lecogmzed Significant conelation exists between the age 
of the patient when neplnocaleinosis is lecogmzed and the nature of the pnmaiy 
causative disoidei Eldeily patients with nephiocalcinosis aie likely to have 
primary hyperparathyioidism wheieas children with nephiocalcinosis almost 
exclusively have hypeichlotenuc acidosis Theie is no conelation m the piesent 
senes between occunence of nephroealemosis and sex of the patient, and there 
seems to be no familial oi racial predisposition oi immunity 

Clinical history and physical examination —Clinically nephiocalcinosis is most 
commonly somewhat of a surpnse, appealing on the roentgenogiam without 
having been suspected We could identify no signs oi symptoms winch should 
lead the physician to considei nephiocalcinosis 

Similaily physical examination of patients with nephroealemosis leveals no 
specific abnoimahties Fully half the collected patients were entnely noimal to 
physical examination 

Laboratory studies —Inasmuch as nephroealemosis is a i oentgenographic diag¬ 
nosis, other clinical laboratory piocedures aie not necessary to make the diagno¬ 
sis Howevei laboratory proceduies aie necessary for the demonstration and 
identification of the associated causative disorder lesponsible foi the nepliro- 
calcmosis The impoitant procedures m determining the nature of the causative 
disorder associated with nephroealemosis consist of determinations of the con- 
centiation of five chemical constituents of blood, namely calcium, phosphorus, 
chloudes, caibon dioxide combining powei, and uiea or nonpiotein nitrogen 
These laboiatory deteiminations should be considered the minimal essential tests 
necessary for e\ aluation of a patient with nepln ocalcinosis Auxihaiy determina¬ 
tions which, although not usually alteied in patients with nephroealemosis, in 
ceitain instances may be indicated include alkaline phosphatase, seium piotein, 
and potassium concentiations Other special laboratory studies occasionally 
helpful in the study of a patient w ith nephroealemosis include culture and micro¬ 
scopic examination of ureteial specimens of uune and tests of lcnid function 
Excretion studies of calcium and phosphoi us w ith the patient on a diet contain¬ 
ing known quantities of calcium also may be helpful 
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PATHOLOGIC FINDINGS 

Gross and microscopic examination of kidneys removed at necropsy in cases 
in which nephrocalcinosis had been demonstrated roentgenographically has been 
infrequently reported; only 13 such cases were gleaned from the medical litera¬ 
ture. Seven additional cases were found in the records of the Mayo Clinic, making 
20 cases available for our review. 

Cause of death .—Study of causes of death of these 20 patients with nephro¬ 
calcinosis showed that 13 died in uremia. This indicates the predominant role of 
renal insufficiency in the death of nephrocaleinotic patients. The only other 
common contributing cause of death was bronchopneumonia, found in 10 cases. 

Renal 'pathologic findings .—Gross findings in the nephrocaleinotic kidney in¬ 
clude a finely granular surface with superimposed scars and cysts, gritty sensa¬ 
tion on cutting the kidney, and visible deposits of calcium, especially prominent 
in the medullary pyramids. In advanced cases extensive medullary destruction 
can occur (fig. 3). Histologic characteristics of these nephrocaleinotic kidneys 
(fig. 4) include calcium deposits located chiefly in the walls of collecting tubules 
and in the medullary interstitial tissue, areas of interstitial fibrosis and round 
cell infiltration, and large areas in which the tubules have been destroyed or are 
deformed, with cystic dilation being a common finding. The earliest site of cal¬ 
cium deposition (fig. 5) seems to be the basement membrane of the collecting 
tubules, and as the deposit of calcium enlarges it deforms, obstructs and destroys 
the tubule or expands into the peritubular interstitial tissue. 

We would like to emphasize our present belief that none of these gross or 
histopathologic findings can be considered pathognomonic of nephrocalcinosis 
unless the calcification is also demonstrable roentgenographically. Thus, the 



Fig. 3. Extensive destruction of medullary tissue in advanced nephrocalcinosis (hema¬ 
toxylin and eosin, Xlk>). 
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Fig. 4. The: characteristic histopathologic findings in the kidney with nephrocalcinosis; 
deposits of calcium, interstitial infiltration with round cells, interstitial fibrosis, destruc¬ 
tion and deformity of collecting tubules may be noted (hematoxylin and eosin, X30). 



site of deposition of calcium of nephrocalcinosis in the kidney, 
in ro „„i 18 ®. vl ., en t’ m peritubular interstitial tissue and basement membrane of tubules 
m the renal medulla (hematoxylin and eosin, X400). 


gioss and histologic findings observed in the kidneys in cases of nephrocalcinosis 
do not seem to be distinguishable pathologically from those which occur in the 
neys of patients with such conditions as long-standing obstructive duodenal 
ulcei, extensive osteolysis, or even incidentally occurring renal calcification, none 
of which is demonstrable roentgenographically. 



404 


JD MORTENSEN AND JOHN L. EMMETT 


TREATMENT 

Nephrocalcinosis, being for the most part a secondary lesion, is logically and 
properly treated by eradication or control of its primary causative disorder. It 
is indeed fortunate that such effective and relatively simple therapeutic measures 
are available to control the primary disorders associated with nephrocalcinosis 
in most patients. Thus, for a patient with primary hyperparathyroidism and 
nephrocalcinosis, surgical removal of a hyperfunctioning parathyroid adenoma is 
essential. For a patient with nephrocalcinosis secondary to hyperchloremic 
acidosis adequate maintenance therapy with alkali given orally as recommended 
by Albright and associates is necessary for the control of the physiologic disorder. 
In cases in which infection is thought to be the primary etiologic factor correction 
of any mechanical defects, especially obstruction, coupled with administration 
of appropriate antibiotics is indicated. 

RESULTS OF SPECIFIC THERAPY OF CAUSATIVE DISORDER 

We have collected data on 26 patients with nephrocalcinosis due to hyper¬ 
parathyroidism who were followed one or more years after surgical treatment 
for hyperparathyroidism. In 80 per cent of these cases the roentgenographic 
appearance of the nephrocalcinosis remained essentially the same, in about 10 
per cent the calcification increased and in about 10 per cent it decreased. Renal 
function remained unchanged in about 25 per cent of the patients, improved in 
about 35 per cent, and continued to fail in 40 per cent of the patients studied. 
A similar study of patients with nephrocalcinosis associated with hyperchloremic 
acidosis followed for one or more years after adequate treatment with alkali was 
begun, demonstrated that roentgenographic degree of calcification and the renal 
function of practically all patients so managed either remained the same or 
improved. 

While specific treatment of the primary causative disorder thus appears to be 
definitely beneficial to the patient with nephrocalcinosis, symptomatic measures 
aimed at relieving certain of the manifestations of the disorder seem to be of 
little value. Such measures as restriction of dietary intake of calcium, attempts 
to change pH of urine, and administration of various vitamins or abstinence from 
others, have been advocated in certain cases but there is no evidence that benefit 
resulted unless the causative disorder was also controlled. Administration of 
hyaluronidase has been suggested in order to alter the colloid equilibrium of 
urine in such a manner that deposition of calcium in kidneys is prevented, but 
no proof of its efficacy in the treatment of nephrocalcinosis has been presented 
as yet. 

COURSE AND PROGNOSIS 

From consideration of the roentgenographic appearance of nephrocalcinosis, 
in which a diffuse and rather extensive destructive or degenerative lesion is 
represented on the roentgenogram, one might expect renal function to be im¬ 
paired and the prognosis to be poor. However, generalization is difficult and a 
number of patients with extensive roentgenographic manifestations of nephro- 
calcinosis have been followed for ten or more years and have maintained normal 
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renal function It thus, becomes impoitant to lecogmze factors which at the time 
the lesion is fiist lecogmzed indicate the subsequent couise the patient is likely 
to follow 

Analysis of oui collected cases of nephiocalcmosis has yielded lathei sketcly 
data lelatue to the couise and piognosis, but the following concepts appeal to 
be justified at this time 

1) Roeiitgenogiaplnc evidence of tjpe, extent, or degiee of lenal calcium 
deposition is not a lehable indication of the degiee of impairment of renal func¬ 
tion, hence is not a satisfactory guide to piognosis 

2) Prognosis is significantly pooiei for patients who have advanced lenal 
insufficiency at the time nephiocalcmosis is lecogmzed Howevei, prognosis is 
not always dependent on the status of lenal function, since the renal function of 
many patients with modeiate degiees of azotemia at the time that nephiocalcmo- 
sis is recognized subsequently impioxes and they lit e as long as do patients who 
originally had noimal renal function 

3) The most important factor m deteimining the prognosis of a patient with 
nephiocalcmosis is the natuie of its associated causative disoidei Eaily lecog- 
mtion and piompt appropnate tieatment of the associated causative disorder 
appeal to offei the patient with nephiocalcmosis the best chance foi leganung 
his health and postponing or avoiding completely the development of fatal 
uremia 

SUMMUtY AND CONCLUSIONS 

Considenng as liephrocalunosis only that diffuse lenal paienchymal calcifica¬ 
tion which is demolish able roentgenogiaplncally, we have collected fiom the 
medical hteiature 48 cases and from the files of the Mayo Clinic 43 cases of this 
disordei Analysis of data deuved from study of these 91 collected cases of 
nephiocalcmosis has led us to make the following obseivations concerning this 
lesion 

The undeilying pnmaiy disorder lesponsible for the development of nephi o- 
calcmosis is lecogmzable clinically in appioximately S4 per cent of the cases 
Tluee disoideis, namely, pnmaiy hyperparathyroidism, hypeichloremic acidosis 
and chiomc pyelonephritis, aie responsible for 75 per cent of the cases of nephio- 
calcinosis Less common etiologic disordeis are clnomc glomeruloneplnitis, 
recunent “idiopathic” lenal hthiasis and “idiopathic” liypeicalcium 

Ihere aie no chaiactenstic symptoms oi physical findings attributable to 
neplirocalcinosis, and its clinical lecogmtion depends on its roeiitgenogiaplnc 
demonstration 

Adequate cluneal evaluation of the patient with nephiocalcmosis includes 
deteinnnation of conientiation in blood of calcium, phosphorus, caibon dioxide 
combining powei, chlorides and uiea oi nonpiotem mtiogen Propel mterpieta- 
tion of the lesults of these laboratoiy dcteimmations usually indicates the nature 
of the pnmaiy disordei lesponsible foi the nephiocalcmosis 

Pathologic findings in patients with nephiocalcmosis include deposits of cal 
cium pimianly m medullary regions in relation to collecting tubules, and chiomc 
mfl immatoiy changes in medullaij mteistitial tissues Degeneratn e changes, in- 
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eluding large areas of destruction, replacement with calcareous deposits, cystic 
dilation and deformity of tubules, and cicatrization, are common findings in 
kidneys with nephrocalcinosis. However, none of these gross or histologic findings 
are pathognomonic of roentgenographically demonstrable nephrocalcinosis and 
any or all may be present in kidneys which do not cast roentgenographic shadows 
which can be interpreted as nephrocalcinosis. 

Early recognition and prompt eradication of the primary causative disorder 
before advanced renal insufficiency has developed appear to offer patients with 
nephrocalcinosis the best chance for postponing or avoiding fatal uremia. 
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DETERMINATION OF FUNCTION OF TIIE INDIVIDUAL KIDNEY 
TOM E NESBITT 

Fiom the Department of Surgery, University of Michigan, Ann \ibor, Mich 

The need foi assaying the functional capacity of an individual kidney fre¬ 
quently confionts the clinician Oui tuirent methods aie inadequate in many 
instances and fail to furnish the desned mfoimation When fated with the 
differential appraisal of a single kidney one is limited to the visual ciudeness 
affoided by the excietion of tanous radio opaque iodine compounds oi the 
colorimetnc estimation of mdii idual PSP excietion 1 Theoretically these com¬ 
pounds aie ideally suited to such studies, but clinically their scope and usefulness 
aie limited m value The excretory pyelogiam is at best an umehable guide of 
functional ability and the laboiatoiy pioblems concerned with deteimimng 
iodine excietion limit its clnucal application The “split-function” PSP test 
desenbed by Rowntiee and Geiaghty in 1910’ lemams as the simplest indicatoi 
of an individual kidney’s capacity by piovidmg evidence of tubulai function 
pnmarily The results as expressed clinically, howevei, indicate gioss changes 
only and exact estimations of function are not leadily obtained fiom pheuol-ied 

Impioved tests of glomeiulat and tubulai function in lecent years have led to 
mcieased knowledge of lenal physiology and intensified the attempts at con- 
seiving lenal paienchyma In studies of renal disease the 24 horn endogenous 
cieatuune eleaianee test has been established as an accuiate and simple means 
of evaluating total renal function by measuring glomerulai filtration late 3 
Endogenous cieatmme appears in the mine only as a lesult of glomeiulai filtia- 
tion 3 s although exogenous cieatmme is cleuied by tubulai secietion as well 6 
Sources of exogenous creatinine must be eliminated if the test is peifoimed 
satisfactorily, Camaia and Newbuigh advise a 48 houi meat fiec penod pnoi to 
the test foi this puipose 3 When this icgimen is followed, the endogenous creati¬ 
nine eleaianee is almost identical to known mulin cleaiances values in the same 
patients, with uoimal 24-houi cleaiances langing from 125 liteis to 150 liters 

The wutei wishes to exiiress his appieciation to Hcnrj K Sclioch, M D , assistant pio 
fessor of medicine, Univeisitj of Michigan, whose suggestion provided the incentive for 
this investigation 

Read before the Surgical Forum of the American College of Suigeons, New York, N Y 
September 25, 1952 
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Other distinct features of the creatinine clearance have proven advantageous. 
The ease of laboratory determination makes it superior to the urea clearance, 
another measure of glomerular filtration, but more important it is preferable 
because it is less affected by discrepancies in timing than the 1-hour urea clear¬ 
ance specimens which, if inaccurate, are reflected as a greater percentage of 
error. The creatinine clearance reliably indicates degrees of deterioration in 
renal function in the presence of renal disease, while other clinical tests tend to 
become progressively unreliable as renal impairment advances. This fact assumes 
heightened significance when it is realized that it is the patient with altered 
function who commands more interest from a surgical standpoint. The knowledge 
that varying degrees of glomerular damage are almost universally accompanied 
by concomitant tubular disease serves as the basis for another important aspect 
of this test. This creates a situation allowing one to obtain valuable informa¬ 
tion by inference about tubular function when glomerular disease is present as 
established by the creatinine clearance. By contrast, if phenol-red excretion is 
markedly reduced, it can be assumed significant tubular disease is present, 
but it does not necessarily follow that glomerular disease has also occurred. 
Similar limitations are characteristic of most other clinical tests of renal function 
which are capable of recording gross alterations from normal, while the 24 hour 
endogenous creatinine clearance measures a single specific function in an exacting 
fashion expressed in well defined analytical terms. 

TECHNIQUES 

It seemed likely that this test would lend itself well to the acknowledged 
need for a better method for differential appraisal of renal disease. Patients were 
chosen with and without known functional aberrations on whom retrograde 
pyelograms were to be performed. A meat-free diet was maintained for 48 hours 
before instrumentation and either prior to or following the examination a 24-hour 
creatinine clearance was collected. This total function analysis served as the 
control in each instance for comparison to the individual estimations. At the 
time of examination ureteral catheters were passed and while in place accurately- 
timed, 30-minute specimens of urine were collected from each kidney. Venous 
blood samples for serum creatinine determination were drawn during the period 
of urine collection and the 30-minute creatinine clearance from each kidney 
was readily calculated. This value was extrapolated to a 24-hour clearance for 
comparison to the voided total 24-hour clearance and a highly informative 
picture thereby obtained of the differential function of each kidney. 

Several minor factors of importance should be noted. It is impractical to 
use ureteral catheters smaller than 6F if dependably accurate urine volumes are 
to be obtained. It was also noted that unsatisfactory urine collections were more 
prone to result if the tip of the catheter was not lying at or within the renal 
pelvis. Lastly, it was found expeditious to induce a degree of diuresis for satis¬ 
factory urine volumes by forcing oral fluids for 12 hours beforehand but omitting 
everything by mouth the last 4 hours to allow use of pentothal analgesia if 
desired for placement of the catheters. If this fails to produce a diuresis, a tem¬ 
porary infusion of 5 per cent glucose intravenously will suffice. 
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In actuality, foi practical purposes the loutines foi letiogiade pyelogiaphy 
are not alteiecl for the test except that an additional 30 minute penod is re¬ 
quited foi collection of the individual mine specimens aftei which the usual 
pyelography is performed In older to avoid eriois due to incomplete uime 
collections fiom a kidney, a 24-lioui endogenous cieatimne cleaiance should 
be collected in each instance to seive as a conti ol for checking the accuracy of 
the totalled individual cleai ances 


RESULTS 

Results obtained ha\e been umfoimly accuiate when basic requirements 
foi collection weie met and have been considerably more mfoimatne than 
pieviously used techniques in the estimation of lenal function A brief discussion 
of ceitain specific cases will iliusti ate the \ alue of the test when applied clinically 

Case 1 (table 1) was that of a 16-yeai old boy being investigated because 
of suspected lenal rickets Excretory urogiaphy disclosed no eudence of a 
left kidney shadow while the right suggested abnormality m size At the time 
of cystoscopy no left ureteial orifice was found and the light kidney was shown 
by letrogiade pyelography to have undergone advanced hydionephiotic atrophy 
The calculated 24 horn clearance fiom the right kidney alone was 7 4 hteis 
This was essentially identical to the voided 24 hour collection showing 7 6 liters 
cleaiance These closely coirelated results established without much doubt 
that the child had but one kidney which had suffeied seveie functional dam 
age and was not amenable to suigeiy 

Case 2 (table 2) was that of a 44yeai old woman who had been followed 
elsewhere for 3 yeais because of a large calculus m the left lenal pelvis She was 
complaining of persistent left flank discomfort and recuirent uunaiy tiact 
infections A question was laised legardmg left neplnectomy m Mew of the 
possible secondary damage already sustained by tins kidney winch might have 
lelegated it to a semi lionfunctioiung organ Total 24-boui cleaiance was 128 
hteis, calculated cleaiance fiom this left kidney alone was 67 hteis eveiy 24 


l able 1 Case 1 1 Vhite man aged 16, renal rickets 



SPLIT CLE VRANCES 

24 UQUK CEEATJV/A7J 
CLEARANCE 

Right kidney 

7 4 L 


Left kidney 

0 



7 4 L 

7 6 h 


T able 2 Case 2 Negress aged 44, left renal calculus 



SPLIT CLEARANCES | 

24 HOUR CREATININE 
CLEAR\NCE 

Right kidnej 

_ i 


Left kidney 

67 L 



67 L 

12S L 
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Table 3. Case 3. White woman aged 48; left staghorn calculus 



SPLIT CLEAR\NCES 

24 HOUR CREATINE 
CLEARANCE 

Right kidney 

150 L 


Left kidney 

2.6 L 



152 L 

143 L 

Table 4. Case 4- While man aged 37; malignant hypertension 


! 

SPLIT CLEARANCES 

24-uour creatinine 

CLEARANCE 

Right kidney 

26 L 


Left kidney. . 

23 L 



49 L 

54 L 

Table 5. Case 5. White woman aged 18; bilatetal cystine calculi 


SPLIT CLE VRANCES 

24-uour creatinine 

CLEARANCE 

Right kidney 

57.5 L 


Left kidney 

5.9 L 



63 L 

5S L 


hours. This demonstrated beyond doubt that from a functional viewpoint, one 
would not be justified in removing the left kidney. Accordingly, a pyelolithotomy 
was performed and the patient has made an uneventful recovery. 

Case 3 (table 3) was a 48-year-old obese woman with a left staghorn calculus 
and associated left flank symptoms. Again the question imposed was one of 
nephrectomy versus pyelolithotomy. Studies indicated a normal 24-hour clear¬ 
ance. The individual clearance was 2.6 liters from the left kidney as compared 
to 150 liters from the right, as calculated from the 30-minute collections. This 
clearly indicated the procedure of choice. 

Case 4 (table 4) was a 37-year-old lawyer with malignant hypertension. 
Excretory urograms were unsatisfactory but suggested a left kidney outline. 
Excretory nephrography, as advocated by Wall and Rose 7 outlined the left 
kidney well and the pelvis and calyceal system appeared normal. No right 
kidney was seen. It was felt that the patient had a hypoplastic light kidney a 
unilateral ischemic kidney—as the probable explanation for the hypertension. 
Retrograde studies, however, disclosed a right ectopic pelvic kidney. Neverthe¬ 
less, due to lack of visualization by nephrography it was believed to be a diseased 
kidney and a candidate for removal. Clearance studies revealed a total of 54 
liters every 24 hours with a clearance from the ectopic kidney of 26 liters and of 

7 Wall, B and Rose, D K. The clinical intravenous nephiogram. J. Urol., 66: 304, 
1951. 









IyIDNEX FUNCTION 


411 


23 liteis fiom the left This pelvic kidney was peifoimmg its shaie of the total 
woik and was no moie abnoimal than tile apparently noimal left kidney The 
man did not come to nephiectomy , 

Anotliei lllustiation is case 5 (table 5), an IS yeai old gnl with bilateial 
cystine staghoin calculi and sexeie pam on the left side The studies indicated a 
total cleaiance of 58 liteis evety 24 hours Induidual clcaiance lates were 5 9 
liteis fiom the left and 57 5 liteis fiom the light Cleaily, then, hei total func¬ 
tioning capacity w as somew hat less that 50 pel cent of noi mal and the decision 
was m ide to consei ve the ma\imuni lenal parenchj ma Because of the symptoms 
on the left side, a left pyelohtliotomy was peifoimed To date she has done \eiy 
well, but had not such studies been peiformed, the left kidney might have been 
sacnficed and the patient’s outlook fuithei jeopanzed 

These cases demonstrate the application of the test in patients with known 
or suspected renal disease w Inch was inadequately e\ aluated w ith othei a\ ailable 
techniques In tins mannei the “split cicatinme clearance” offers distinct 
adcantages wheie detailed knowledge is pieferable and can be utilized as an 
adjunct to other diagnostic aids 


DISCUSSION 

The objective has been the development of a mote accuiate and infoimative 
method of establishing the tine functional ability of a single kidney This has 
been accomplished by application of a leliable clinical test of total lenal func¬ 
tion, the 24 lioui endogenous creatinine cleaiance All lequnements foi clinical 
usage aie met as the test is executed easily and the necessaiy laboiatoiy detei- 
minations aie simpler to peiforin than a uiea cleaiance Most important, its 
woith has pio\en accuiate and valuable when applied to cluneal pioblems This 
examination is not recommended as a routine pioceduie, howevei, as the long 
established PSP test selves well for the gieat majority of cases wheie noimal 
function is assumed It is foi the patient with known oi suspected lenal disease, 
wheie sparing functional tissue becomes jiaramount foi pieseivation of life, 
that the utilization of this technique is ad\ ocated 

CONCLUSIONS 

The endogenous cieatimne cleaiance deteimination has been utilized clinically 
as a “split function” test to estimate individual lenal function 

The test is simple to perfoim, lehably accurate, and leadily deteimined by 
the laboiatoiy 

Data are piesented to illustrate its application m uiologic patients. 
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NONOBSTRUCTIVE DILATATION OF THE UPPER URINARY TRACT 

JOHN A. HUTCH 

Ill this essay an effort is made to explain that type of hydro-ureter and hydro¬ 
nephrosis which seems to begin at the ureterovesical junction and is not associated 
with any lesion which actually occludes the lumen of the ureter. The term non¬ 
obstructive dilatation of the upper urinary tract was chosen as a title but this 
term is not accurate as there must be an obstruction at the ureterovesical junc¬ 
tion in spite of the fact that large ureteral catheters pass the obstructed area 
without difficulty. 

It is emphasized that any disease or injury which produced trabeculation and 
sacculization of the bladder (injury or lesion of the spinal cord: obstruction at or 
below the bladder neck) may be complicated by nonobstructive dilatation of 
the upper urinary tract. 

It -is postulated that these changes in the bladder wall (trabeculation and 
sacculation) are the actual etiologic agent of this dilatation of the upper urinary 
tract. 

It is suggested that our therapeutic efforts should be directed against those 
factors which cause the bladder trabeculation. 

/anatomy op ureterovesical junction 

A study of the anatomy of the intravesical ureter is important for an under¬ 
standing of its part in dilatation of the upper urinary tract. 

Figure 1 is a schematic drawing of this structure. 

Note that on the mucosal side of the bladder the ureter is securely anchored 
to the trigone. On the adventitial side the ureter is fixed to the bladder wall by 
Waldeyer’s ureteral sheath which fuses the adventitia of the ureter to the detrusor 
fibers of the bladder wall. Also note the firm support given the intravesical ureter 
by the detrusor fibers which he under it. These three anatomical features assure 
the oblique passage of the ureter through the bladder wall and serve as a strong 
support to the intravesical ureter. 

From a histological point of view the extravesical ureter consists of three 
layers, two longitudinal and one circular. In contrast, the intravesical ureter has 
no circular layer and consists of only longitudinal muscle fibers. Its activity is 
thus limited to shortening and lengthening. This point assumes importajice in the 
physiology of the ureter. 

physiology 

Recently the activity of the intravesical ureter was studied cystoscopically in 
patients with normal bladders. In all cases indigo carmine had been injected 
intravenously. During the resting stage the ureteral orifice appeared as a longi¬ 
tudinal slit at the junction of the lateral border of the trigone and the intravesical 
ureter. During that period in which indigo carmine was spurting from the ureteral 
orifice no evidence of muscular activity could be observed in either the bladdei 

Read at annual meeting, American Urological Association, St. Louis, Mo. May 14, 1953. 
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wall oi the mtiavesical uietei Howevei, at the veiy conclusion of the spurt 
of blue dye the mtiavesical uretei and the lateral boidei of the tngon= would use 
shaiply, eariyiug the uietual orifice upwaid with it At the heighth of this up 
waid excuision the spui t of blue would suddenly stop as though a door had been 
slapped shut in its path The mtiavesical uietei and lateial boidei of the trigone 
would slowly sink to its lestmg position to await the next spuit of mine 

These obseivations suggest two conclusions legaiding the physiology of the 
lntrar esical uietei 

1) The mtiavesical ureter plays no active part m the piopulsion of urine 
from the uretei into the bladder Its role m this function is a passive one like 
the nozzle of a hose 



Ho 1 Tig 2 


IiG 1 Schematic lcpresentation of Waldcjer’s ureteral sheath According to Cunning¬ 
ham in his l cxtbooL of Anatomy, this sheath consists of longitudinal muscle fibeis embedded 
m fibiocoll lgcnous tissue These muscle fibers arc closel} applied to adventitia of ureter 
Proximallj thei ari«e from adventitia.of ureter about centimeter or so above point at which 
ureter enters bladder Install} they fuse with bladder musculature Dngiam illustrates 
how c uefullv dintonn of ureterovesical junction has been planned Ureteral orifice is fixed 
in mucosal side of bladdei b\ insertion of ureter into trirnne Point at which ureter enters 
b lature bj media 

o detrusor muscle 

i o "'-n ** “«!•<- *» 1 a v tua aosu ou 

Tig - Illusti'ition of normal ureterovesical junction vnd uieteiovcsical junction in 
yolvedin a saccule Point \ is point at, which ureter enters bladdei under normal conditions 
In ibnormal ureteiovesical junction illustrated in B, X h is assumed position well outside 
bladder 


2) The mtiavesical uretei does play an active pait m the pievention of re 
flux At the conclusion of the spuit of urme the longitudinal muscles of the uietei 
contiact actively and occlude the lumen of the meter so that no bladdei urme 
may enter 

P VTHOLOGY OP URETEROVESICAL JUNCTION 


Actual pathologic changes at the ureteiovesic'af junction Kith the exception 
of obstructue lesions like tumor, calculi, infection or ureteiocclc, confine them 
'elves to vaiying degrees of weakness of the detiusoi muscle which lioimally 
lies underneath the intravesical uietei All gradations fiom the noimal (fig 2, 
1) to the matuie saccule about the mtiavesical uietei (fig 2, B) can be obsened 
in patients who have bladdei trabeculation 

Let us go back to figuie 2, A and maik an X at the point at which the uieter 
enteis the outside of the bladder Now assume that the muscle behind the meter 
becomes weakened and forms a saccule, and that the uietei itself is earned into 
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urinary tract removed'intact^ nti^rv It nl r .f n 0< * i° f P. ro 8 re ssive renal failure. At autopi 
which outlines saccule above uipfornl RI •" ra y reproduced was fortunate sin 
vesical ureter ca^be seen ? h ° e ? nd “^vesical u™ter beautifully. Into 

lated portion of ureter is norm -if intr.fvJf? >r sa f cuJe - <s suggested in text that und 

position. It is also suggested that point at wh?ih U iiret r 'i 1 * as assumed an extravesic; 

and extravesical ureter 1 " hlch ureter begins to dilate is junction of inti. 

peristaltic waveisa\%amitly °pas^nKdomi In complete x-ra 
how undilated intravesical uieter is hitiVlnd .rf 1 - (°. rc !. n S Skiodan into lower uieter. Not 
of fluid been reversedfl e passingLThlSu ? u t ld 18 f ° rucd into ifc from above. Had floi 
vesical ureter might have Len stmight mt ° Ureter) at time was taken, intra 

outp’ocketing of Ldaddei-In sbow * n S extreme bladder trabeculation, bilatera 

vesical ureter on left is ilnVlv®ii3 hll ar . eter . ov esical junction and bilateral reflux. Intra 
produced in figure 6. b ying m ext ™esical position. Complete x-iay is re 

tion.’ ^ ° * n C lSe C ° rd * n i ui y illustrating intravesical uieter in extravesical posi- 


the depth of this diveiticulum, so that its course now runs along the floor of this 
saccule (fag. 2 B). The point corresponding to X would now lie outside the outer 
f. 16 a ei. We have, therefore, grounds of a theoretical nature upon 

which to postulate that under certain conditions in which the intravesical ureter 

is engu ec in a saccule, the intravesical ureter may assume an extravesical posi¬ 
tion 1 

• rr, an earUer Paper afctention ^s called to a phenomenon which was observed 
m 60 per cent of the cystograms of 94 cord injury patients with vesico-ureteral 
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leflux It has been called the “notch sign” 01 “ureteral gap” and is chaiacteuzed 
by a short segment of uietei just before it enteis the bladdei which does not 
fill with contiast medium Subsequently, I have been able to secure foui cysto- 
giams m which this uieteial gap has been filled (fig 3) They confirm the theo 
retical conclusion that the mtiavesieal ureter may assume an extiavesical posi¬ 
tion They also suggest that the dilatation of the uietei begins at the junction 
of the mtia- and extiav esical uietei and therefore doesnot involve the mtiavesieal 
uietei 01 the uieteial orifice 

This mitenal suggests two things 1) that the intravesical uietei may assume 
an extiavesieal position, and 2) that the dilatation of these uieteis begins at the 
junction of the intravesical and extravesical uretei 

DISCUSSION OF TIIL MANNER IN WIIICII HIESE CHANGES AT THE URETERO 
VESICAL JUNCTION AFFECT T1IE UPPER URINARA TRACT 

Undei noimal conditions the uieterovesieal junction pievents reflux and aug 
ments, oi at least does not hinder, the passage of urine fiom the uretei to the 
bladdei When damaged it may lose one oi both of these functions 

An intravesical uretei which has lost the support of the detiusoi fibeis uhich 
noimally he underneath it lull be unable to pievcnt leflux because theie is no 
longei any firm bladder muscle foi it to be compiessed against As the mtia- 
vesical piessuie lncieases bladder urine mil leak back up such a uietei and 
stimulate contraction of the muscles of the meter Ovei a period of time such a 
uietei mil dilate fiom musculai fatigue This chain of events undoubtedly plays 
a lole in the dilatation of the uppei unnary tract m those cases where leflux 
exists Theie aie, howevei, many cases of hydro uietei and hydionephiosis in 
which there is no demonstrable leflux Also, many cold mjuiy patients develop 
dilated upper unnaiy tiacts despite the fact that they have open bladder dram 
age (supiapubic oi uiethral) fiom the day of then injury Ceitamly leflux could 
not be a majoi factor m the dilatation of the uppei unnaiy tiact m a patient 
whose bladdei is ne\ei allowed to fill Reflux alone does not satisfactorily explain 
all of these cases Other factois must be sought 

For many jeais uiologists have believed that these meters were obstructed 
at oi neai then junction with the bladdei Opeiations have been devised to 
enlarge this aiea of the uretei in an effort to enlaige this obstructing segment 
Otheis harm exploied these uieteis surgically m an effoit to find obstructing 
valves and bands Still otheis have divided the uietei abo\'e the aiea of stuctuie 
and le implanted the uietei into a new site in the bladder The uieteiogiams of 
these patients aie chaiactenstic for obstruction oi partial obstruction The de¬ 
layed emptying pyelo ureterogiams aie convincing evidence for the piesence of 
obstiuction at the ureterovesical junction (fig 4) In spite of this apparent ob- 
stiuction, laige ureteial catheteis will pass the stiictuied area without difficulty 
This obstruction must be one of function and not an actual occlusion of the 
uieteral lumen 1 

Hie exact mechanism by which the changes desciibed at the ureteiovesical 
junction produce an obstruction to the flow of urine from the uieter to the blad- 
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Fig. 3. A, eystogram of paraplegic who died of progressive renal failure. At autopsy 
urinary tract removed intact and eystogram made. X-ray reproduced was fortunate shot 
which outlines saccule above ureteral orifice and intravesical meter beautifully. Intra¬ 
vesical ureter can be seen passing along floor of saccule. It is suggested in text that undi¬ 
luted portion of ureter is normal intravesical ureter which has assumed an extravesical 
position. It is also suggested that point at which ureter begins to dilate is junction of mtra- 
and extravesical ureter. 

B, 60-minute delayed eystogram of child with myelomeningocele. In complete x-ray 

peristaltic wave is apparently passing down ureter forcing Skiodan into lower ureter. A ote 
how undilated intravesical ureter is buckled as fluid is forced into it from above. Had How 
of fluid been reversed (i.e. passing from bladder into ureter) at time x-ray was taken, intra¬ 
vesical ureter might have been straight. , 

C, eystogram in case of cord injury showing extreme bladder trabeculation, bilateral 

outpocketing of bladder in region of ureterovesical junction and bilateral reflux. Intra¬ 
vesical ureter on left is clearly visible lying in extravesical position. Complete x-ray is re¬ 
produced in figure 6. . 

D, eystogram in case of cord injury illustrating intravesical ureter in extravesical posi¬ 
tion. 

the depth of this diverticulum, so that its course now runs along the floor of tins 
saccule (fig. 2, B). The point corresponding to X would now lie outside the outei 
wall of the bladder. We have, therefore, grounds of a theoretical nature upon 
which to postulate that under certain conditions in which the intravesical ureter 
is engulfed in a saccule, the intravesical ureter may assume an extravesical posi¬ 
tion! 

In an earlier paper attention was called to a phenomenon Avhieh was obseivc 
in 60 per cent of the cystograms of 94 cord injury patients with vesico-uretera 
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We have been taught that the hydro uietei and hydronepln osis m cases of 
obstruction at 01 below the bladder neck aie due to back pressure, the increased 
intravesical piessure being tiansmitted to the uppei uiinaiy tiact m some man¬ 
ner Moie specifically, it may be that the bladder tiabeculation damages the 
ureteiovesical junction to such an extent that it either allows reflux to occur or 
creates an obstruction in the uieter m the mannei descnbed on the preceding 
pages 

Bladdei tiabeculation in patients with injuries to the spinal cold is due to 
the poweiful and eiratic impulses -which leach the bladder from the damaged 
distal stump of the spinal coid Bladdei spasms poweiful enough to foice voiding 
around a laige cathetei are common in these patients Boyce has measuied the 
eleetiomotive force of these spasms by means of bladder electromyography He 
found that in patients with liypeiactive neurogenic bladdeis, during a typical 
bladdei spasm “the phases were of enormous elcctiomotixe foice,” as much as 
25 times gieatei than in the normal bladdei When a spastic tiabeculated neuio- 
genic bladder is freed from its connection with the cential neivous system by 
means of ihizotomy oi spinal anesthesia it wall assume a normal contoui and 
capacity (fig 6) These points and others indicate quite clearly that the neuro¬ 
genic bladdei becomes tiabeculated because of impulses leaching it from the 
damaged spinal coid 

DILATATION OP THE UPPER URINARA TRACT IN CHILDREN 

The pioblem of nonobstructive dilatation of the ujjper unnary tiact m clnl- 
dien is a difficult one indeed No single explanation will cover all of these cases 
The child with congenital bladder neck obstiuction develops bladdei tiabecula- 
tion and dilatation of the upper urinary tiact in the same mannei as an adult 
Avith piostatic hypeitiophy Likewise the child xvith meningomyelocele develops 
bladdei trabeculation and dilatation of the unnai y tract essentially like the 
patient Avith a spinal cord mjuiy Theie is, however, a thud gioup of patients 
who have dilatation of then uieteis and lenal pelves in spite of the fact that 
they have no bladder tiabeculation, and that the ureteial onfice appeals noimal 
cystoscopically 

Sexen patients aaIio would fall into this third gioup weie studied leeently at 
the University of Iowa, and in foui of these cases there weie associated congenital 
anomalies of the uieter such as double uretei oi septal defects in the bladdei 
wall involving the mtiavesical uieter When one consideis the caieful anatomy 
of the mtiavesical ureter it seems natural that developmental defects in its 
structuie would be observed occasionally This defect may involve Waldeyei’s 
sheath or the detiusoi muscles underneath the intravesical uietei It seems likely 
that in the papei thin bladdei of megalobladder the detrusoi fibeis aie too thin 
to support the intravesical uietei in its oblique couise through the bladdei wall 
As oui knowledge of the acquued lesions which produce dilatation of the uppei 
unnary tract mcieases we will be better able to understand the congenital 
defects 
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PATHOGENESIS 

Figure 5 portrays the ideas expressed in this paper regarding the pathogenesis 
of nonobstructive dilatation of the upper urinary tract more concisely than any 
word picture. It has been pointed out that any pathological condition which 
produces bladder trabeculation may cause hydro-ureter, hydronephrosis and 
calyectasis. It has also been shown that impulses from the damaged distal stump 
of cord injury patients and obstruction to the flow of urine at or below the 
bladder neck may cause this bladder trabeculation. 

Fig. 5. Pathogenesis of nonobstruetive dilatation of upper urinary tract 

Impulses from 
damaged stump 

of spinal cord Reflux 

\ /> 

Obstruction at/or ^ Bladder _ Damaged ureteral 

below bladder neck Trabeculation vesical junction 

/ 

x Functional obstruction 

Congenital anomalies of ureter to flow of urine from 

and/or bladder wall at UV junction ureter to bladder 

Bladder trabeculation and saceulization may cause a weakness in the bladder 
muscle which normally lies under the intravesical ureter. This damages the 
ureterovesical junction and may even cause it to assume an extravesical position. 
On a congenital basis some children are born with anomalies which damage the 
ureterovesical junction. Such an anomaly may involve the ureter as it enters 
the bladder or it may involve the bladder wall in such a manner that it cannot 
give the intravesical ureter the support it needs to function effectively. 

The ureterovesical junction has two functions: one is to prevent reflux; the 
second is to aid the ureter in propelling urine from the ureter into the bladder. 
It follows that damage to such a structure would result in a failure of one or 
both of these functions and result in either reflux or a functional obstruction to 
the downward flow of urine or both. 

It is suggested that as a result of such an obstruction the upper urinary tract 
begins to dilate at the point of junction of the intravesical and extravesical ureter 
and progresses to involve the entire upper urinary tract. Reflux per se can cause 
dilatation of the ureter and renal pelvis by increasing the work load of these 
structures as they try to expel the regurgitating urine. In many cases these two 
factors (reflux and functional obstruction) work together to damage the upper 
urinary tract. 

TREATMENT OF NONOBSTRUCTIVE DILATATION OF THE UPPER URINARY TRACT 

Therapy must be directed against the bladder trabeculation in those condi¬ 
tions in which bladder trabeculation is the basic etiological factor. In cases of 
prostatic hypertrophy or bladder neck contraction or urethral stricture, the 
standard treatment has been the removal of the obstruction and this has relieved 
the bladder trabeculation with resulting improvement in the upper urinary tract. 


Hydro-ureter 
Hydronephrosis 
Calyectasis 
Delayed empty¬ 
ing 

Loss of renal 
function 
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On the othei hand, om tieatment of dilatation of the uppei unnaiy tiaet m 
patients with spinal cold disease 01 lnjuiy has been fai fiom satisfaotoiy Since 
the bladdei ti abeeulation m these cases is due to impulses from the spinal cord, 
the tieatment must be directed towaid the de nmenation of the bladdei Rhi¬ 
zotomy to include the sacral coid at least must be considered Rhizotomies have 
been peiformed on cold lnjuiy patients foi othei pin poses with maiked impiove- 
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view of the fact that in 25 out of 113 cases of retroperitoneal lipomatous tumors 
collected Krogius, 5 the kidney on the affected side was removed at the time of 
operation. 

DIAGNOSTIC UfiOGRAPHIC FEATURES 

A major differential diagnostic point between the urographic findings as¬ 
sociated with intrarenal and extrarenal tumors is their effect on the position of 
the kidney. Ordinarily an intrarenal tumor fails to displace the kidney, while an 
extrarenal tumor almost invariably does. In addition to displacement of the entire 
kidney, so-called renal torsion is of considerable diagnostic significance. 
Weyrauch 6 has described this torsion as being about a vertical, horizontal or 
transverse axis. Lateral, as well as anteroposterior, exposures are of course im¬ 
portant in the determination of lesser degrees of displacement or torsion. The 
possibility of ureteral displacement which may occur alone or in association with 
renal displacement must not be overlooked. Obliteration of the psoas shadow 
has been observed frequently. 

Ureteral compression by large liposarcomas with resultant hydronephrosis has 
been reported. McLaughlin and Sharpe 7 reported a case of a liposarcoma, weigh¬ 
ing 56 pounds (25.4 kg.), which obstructed both ureters and caused fatal azo¬ 
temia. A lipoma, weighing 4jU pounds (2 kg.) in a child, 3jA years old, caused 
hydronephrosis. Chown, 8 who reported this case in 1939, stated that the kidney 
returned to normal after removal of the tumor. Actual distortion of the collecting 
system of the kidney, although not typical, does occur and must be due to pres¬ 
sure of the expanding tumor when the kidne} 7 is impinged against adjacent struc¬ 
tures or is held immobile by a short pedicle. 


MATERIAL STUDIED 


The records of 56 patients who had received surgical treatment for fatty 
retroperitoneal tumors at the Mayo Clinic during a forty-year period subsequent 
to 1910, were reviewed. Of these, 31 had undergone urographic investigation. In 
5 of the early cases this investigation consisted of a plain roentgenogram of the 
kidney, ureter and bladder only. Retrograde pyelography was first used in 1918 
and intravenous pjmlography first applied to cases in this series in 1933. Fifteen 
of the 17 patients who were seen during the past fifteen years were subjected to 
careful urographic investigation. 

FINDINGS 

The plain roentgenograms of the abdomen and pelvis commonly called 
“K.U.B.” contributed nothing toward the diagnosis in the 5 cases. 

Excretory urograms, retrograde pyelograms or both were made in 26 cases. 
Displacement of the kidney without distortion of the collecting system was 
demonstrated in 13 of these cases. Displacement varied considerably in degree 
and depended, as would be anticipated, on the relative size and position of the 


5 Krogius, A.: Retroperitoneal “lipomas”. (Abstr.) J. A. M. A., 86: 160, 1926. 

6 Weyrauch, H. M., Jr.: The significance of renal torsion in the diagnosis of retroperi¬ 
toneal tumors. Use of the lateral pyelogram. J. Urol., 41: 877-892, 1939. , 

7 McLaughlin, C. W., Jr. and Sharpe, J. C.: Malignant fatty tumors of the retropentone: 

region: Report of two cases. Am. J. Surg., 41: 512-518,1938. 10 , n 

8 Chown, Bruce: Extraperitoneal lipoma in a child. Am. J. Dis. Child., 67: 401—UU, U 
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tumor. Displacement was often associated with some degree of torsion of the 
kidney about one or moi e of its three axes. 

Distortion of the collecting system, in association with displacement of the 
kidney occurred in 3 cases. As anticipated it was in this group that difficulty 
with coriect interpretation occurred. Although some degree of ureteral displace¬ 
ment occurred in association with displacement of the kidney in many of the 
cases, ureteral displacement without displacement of the kidney was found in 
3 cases in which small tumors were situated in the retroperitoneal space moie 
caudad than the kidney. In an additional 2 cases, the kidneys were neither dis¬ 
placed nor their collecting systems distorted, but a soft tissue mass contiguous 
with the kidney but apparently not otherwise associated, could be seen. Negative 
findings were recorded in o cases. 

REPORT OF CISES 

Four interesting representative cases are included. 

Case 1 .—A woman, 50 years old, gave as her chief complaint a mass in the 
left side of the abdomen. As far as she knew it had been present for approximately 
one year. She mentioned only occasional mild, nondescript abdominal discom¬ 
fort. She had no significant urinary complaints. Physical examination revealed a 
large firm mass occupying the left side of the abdomen. Microscopic examination 
of the urine revealed only an occasional pus cell. The excretory urogram and 
retrograde pyelogram demonstrated displacement of the left kidney to the right 
side with torsion of 180 degrees about the vertical axis (fig. la and b). The dis- 



Fxg. 1 (case 1). Huge retroperitoneal lipoma, a, Left kidney is displaced across inidlinc 
and rotated ISO degrees about the vertical axis, b, Anterior position of kidney is shown in 
lateral film. 
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placed kidney returned to its normal position after removal elsewhere of a lipoma 
weighing 22 pounds (10 kg.). 

Case 2 .—A woman, 51 years old, had been seen and treated at the clinic several 
times since she had been given a diagnosis of syphilis of the central nervous sys¬ 
tem when she was 40 years old. The chief complaint at the time of the admission 
under consideration herein, was postprandial gaseous distention. She had first 
noticed this eight months before and it had been progressive in character. She 
had some associated abdominal discomfort which was relieved by passage of 
flatus. Her only urinary complaint was nocturia. Microscopic examination of the 
urine demonstrated only an occasional pus cell. On physical examination a firm, 
slightly irregular mass could be palpated filling the left side of the abdomen. A 
retrograde pyelogram showed marked displacement of the left ureter across the 
midline with displacement of the left kidney to a lesser degree than in case 1 (fig. 
2a). The tumor, a liposarcoma, weighed 1,600 gm. (fig. 2b). 

Case 3 .—The patient was a man, 67 years old, whose chief complaint was a 
mass low in the abdomen which he thought had fluctuated in size since he first 
noticed it ten months before. His only urinary symptoms were those of mild ob¬ 
struction. Left retrograde pyelogram (fig. 3) demonstrated that the left kidney 
was low in the left lower quadrant and its pelvis and calyces were distorted into 
a perfect half-moon. The left flank was explored and a large retroperitoneal lipo¬ 
sarcoma was partially removed. The kidney was not invaded by the tumor despite 
the appearance of the retrograde pyelogram. 

Case 4 ■—The patient, a woman 49 years old, was first examined at the clinic 
when she was 38 years old. The physical findings were not abnormal at that time. 
Thirteen months before the current admission, she had noticed a mass in the right 
lower part of the abdomen. Five months later a pain developed in the right side 



Fig. 2 (case 2). Liposaicoma a, Left uieter and lower pole of left kidney me displaced 
acioss midline b, Specimen removed. 



of the abdomen. The abdomen was explored surgically elsewhere and a retro¬ 
peritoneal mass was described. At the time of examination at the clinic she was 
having no abdominal or urinary symptoms. Urinalysis gave negative results. 
Physical findings included description of a mass filling the right side of the ab- 
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domen. A retrograde pyelogram (fig. 4a) demonstrated a crescentic deformity of 
the lower pole of the right kidney with distorted lower calyces. The kidney ap¬ 
peared to be displaced anteriorly in the plain lateral roentgenogram. At operation 
the kidney (fig. 45) was found to be invaded and was removed with the main 
liposarcomatous mass. 

SUMMARY 

Thirty-one out of a group of 56 patients with retroperitoneal fatty tumors seen 
at the Mayo Clinic in forty years had been studied by urographic methods. The 
significant findings on urographic investigation were displacement of the kidney 
or ureter or both with associated distortion of the collecting system in isolated 
cases. A plain roentgenogram of the abdomen alone had no diagnostic value as 
demonstrated by 5 cases in the series. In 73 per cent of the 26 cases in which an 
excretory urogram or retrograde pyelogram or both had been made, significant 
displacement of the kidney or ureter or both was demonstrated on the affected 
side. 
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FURTHER OBSERVATIONS WITH DELAYED CYSTOGRAMS 
R G BUNGE 

Front the Department of Uiology, Umicrsittj Hospitals , State Univeisity of Iona, 

Iowa City, Iowa 

In a previous article, 1 obseivations in children using the delayed cystogiaphic 
\-iay method of Di Charles M Stewait were lepoited Stewait fust noticed 
uieteial leflux in a patient whose immediate cystogiam was noimal The delayed 
cystogram occuned as a lesult of a technician’s erior 2 This piesent lepoit is 
concerned with observations on a laiger senes of patients, but includes the 
pievious cases 

METHOD 

Delayed eystograms weie made by filling the bladder slowly by the cathetei 
to comfort (90-120 ml m adults, 30-90 ml in clnldien) with waim 10 per cent 
skiodan solution No effort was made to oveidistend the bladdei The cathetei 
was withdrawn and an \-iay film was exposed immediately, giving the oidinary 
cystogiam The patient was told to retain the instilled solution Ambulation was 
allowed, and aftei the elapse of 30 minutes another \-iay pictuie was taken, and 
again after GO minutes had elapsed, following the instillation of skiodan Ex- 
cietoiy uiogiams weie obtained m most of the cases eithei 24 liouis before or 
after cystogiaphy to avoid enoneous mterpietation If the patient w as too young 
to co opeiate, the uietliral cathetei was left indwelling and clamped Cystoscopic 
examinations w ere done m all cases, except normal childi en and pi egnant females 

nesunrs 

Twenty-four noimal clnldien and adults weie examined (table 1) These langed 
in age fiom 9 months to 74 yeais In one, an asymptomatic liydionephiosis was 
found Ureteial leflux did not appeal in any of the examinations 

Thnty six cases of neurogenic bladdei were examined (table 2) Uieteial 
leflux appeared in 8 cases In 1 case the reflux was not present on the immediate 
cystogiam, but was apparent on the delayed film In two cases a lathei suipusing 
finding was leflux on the immediate film, but none on subsequent delayed pic- 
tuies Patients with bladdei residual urine oxei 450 ml did not haxe uieteial 
reflux Those with uieteial leflux had lesidual mines langmg from 30 to 250 ml 

Twenty eight cases of bladdei neck obstiuction ranging m age flora 20 months 
to 85 yeais were examined (table 3) Ureteial leflux was detected mostly in the 
children’s gioup (G childien, 3 adults) In thiee pediatnc cases, ieflux did not 
appear on the ordinary eystograms but was detected on subsequent delayed 
films 

Twenty-foui cases of full-teim pi egnant women weie examined (table 4) Five 
had excietory uiograms which revealed the typical uppei unnaiy tiact dilata¬ 
tion Uieteial reflux was not detected m any case 

tecepted for public itiou Vpril 10, 1953 

1 Bunge, U G J Urol , 70 729,1953 

1 Stew ut, C M I'ei sonal communication 
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Table I. Normal subjects 


NO. 

PATIENT 

SEX 

AGE IN' 
YEARS 

DIAGNOSIS 

bladder 

RESIDUAL 
URINE (CC.) 

IVP 

CYSTOGRAMS 

O' 

30' 

I 60' 

1 . 

' M. T. 

F 

9 mo. 

Normal subject 

0 

Normal 

0 

0 

0 

2. 

L. M. 

F 

4 

Normal subject 

0 

Not taken 

0 

0 

0 

3. 

A. B. 

M 

5 

Normal subject 

0 

Normal 

0 

0 

0 

4. 

E. M. 

M 

6 

Normal subject 

0 

Not taken 

0 

0 

0 

5. 

C. C. 

M 

7 

Normal subject 

0 

Not taken 

0 

0 

0 

• 6. 

M. B. 

M 

7 

Normal subject 

0 

Not taken 

0 

0 

0 

7. 

R. R. 

M 1 

8 

Normal subject 

0 

Normal 

0 

0 

0 

8. 

T. H. 

M 

8 

Normal subject 

0 

Not taken 

0 

0 

0 

9. 

M. S. 

M 1 

8 

Normal subject 

0 

Not taken 

0 

0 

0 

10. 

M. Z. 

F 

9 

Normal subject 

0 

Normal 

0 

0 

0 

11. 

J. A. 

F 

9 

Normal subject | 

0 

Normal 

0 

0 

0 

12. 

C. K. 

M 

12 

Normal subject 

0 

Not taken 

0 

0 

0 

13. 

P. C. 

M 

12 

Normal subject j 

0 

Not taken 

0 ; 

0 

0 

14. 

G. T. 

M 

13 

Normal subject 

0 

Normal 

0 

0 

0 

15. 

M. B. 

F 

14 

Normal subject 

0 

Poor detail 

0 

0 

0 

16. 

J. B. 

M 

15 

Normal subject 

0 

Not taken 

0 

0 

0 

17. 

C. P. 

F 

18 

Normal subject 

0 

Not taken 

0 

0 

0 

18. 

N.H. 

F 

19 

Normal subject 

0 

Lt. hydronephro- 

0 

0 

0 

19. 

W.B. 

1 M 

19 

Normal subject 

0 

Not taken 

0 

0 

0 

20. 

Y. Z. 

1 F 

24 

Normal subject 

0 

Normal 

0 

0 

0 

21. 

C. D. 

F 

31 

Normal subject 

0 

Normal 

0 

0 

0 

22. 

J. G. 

M 

31 

Normal subject 

0 

Normal 

0 

0 

0 

23. j 

J. H. 

F 

40 

Normal subject 

0 

Normal 

0 

0 

0 

24. 

L. A. 

F 

74 

j Normal subject 

0 

Normal 

0 

0 

0 


KEY: 0—No ureteral reflux; L—Left ureteral reflux; R—Right ureteral reflux; Bil— 
Bilateral ureteral reflux; SP—Suprapubic tube; CR—Complete retention; 0'—Immediate 
cystogram; 30'—Cystogram at 30 minute interval; 60'—Cystogram at 60 minute interval. 


Twenty-three patients with urological disease in whom ureteral reflux would 
not ordinarily be clinically suspected were examined (table 5). Five adults had 
ureteral reflux; one was picked up by the delayed technique. Two adult cases 
with reflux failed to show it under spinal anesthesia. Four children withjnyurrent 
urinary infections were shown to have ureteral reflux. In three it was not revealed 
by the ordinary cystogram. 

Seven cases, classified as a miscellaneous group, were examined (table 6). The 
possibility of ureteral reflux was entertained but not substantiated. 

DISCUSSION 

Ureteral reflux is rare in normal children 3 and adults, 4 but it is more apt to 
occur in childhood. This suggests the possibility of maturation of ureteral physi¬ 
ology, since reflux is present normally in lower animals, such as the rabbit. 

3 Campbell, M. F.: Pediatric Urology, New York: Macmillan Co., 1937, vol. 1, p- ?0- 

4 Sampson, J. A., Bull. Johns Hopkins Hosp., 14: 334,1903. 
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T\ble 2 Neurogenic bladders 



patient 

SEX 

NCR. i 

1 

BLADDER 

i\p 

C\ STOGRAilS 

NO 

\ EARS 


URINE 

(cc) 

0 

30 

60 

1 

P R 

M 

12 

Paraplegic 4 
months 

20 

Poor detail 

0 

0 

0 

2 

M G 

M 

17 

Paraplegic 3 
years 

ISO 

Normal 

it 

R 

R 

3 

P T 

M 

18 

Paraplegic 6 
months 

? 

Normal 

it 

0 

0 

4 

H B 

F 

23 

Paraplegic 2 
years 

125 

Bil hydrone 
phrosis 

0 

0 

0 

5 

M W 

F 

46 

Paraplegic ? 
j ears 

0 

Poor detail 

0 

0 

0 

6 

c s 

M 

64 

Paraplegic 4 
years 

100 

Poor detail 

0 

0 

0 

7 

E E 

F 

4 

Transverse mye 
lopathy L 1 

150 

Rt mdetermi 
nate. It nor 
mal 

0 

0 

0 

8 

H C 

M 

62 

T ibes dorsalis 

20 

Normal 

0 

0 

i 0 

a 

B R 

M 

67 

Tabes dorsalis 

50 

Poor detail 

0 

0 

0 

10 

R C 

F 

42 

Erb s spastic 
paralysis 

1000 

Normal 

0 

0 

o 

11 

S L 

M 

3 

Memngomyelo 

cele 

30 

Rt normal, it 
hydronephrosis 

b 

L 

L 

12 

D C 

M 

3 

Memngomyelo 

ce\e 

50 

Normal 

0 

0 

0 

13 

C E 

r 

4 

Memngomy elo 
cele 

0 

Normal 

0 

0 

0 

14 

G b 

r 

S 

Memngomyelo 

cole 

110 

Normal 

0 

0 

0 

15 

L L 

F 

8 

Memngomy elo 
cele 

50 

Bil hydrone 
phrosis 

0 

0 

0 

16 

J H 

F 

9 

Memngomyelo 

cele 

250 

Bil hydrone 
phrosis 

0 

Bil 

Bil 

17 * 

M C 

r 

11 

Meningocele 

150 

Lt hydionephro 
sis 

b 

L 

L 

18 

J R 

r 

12 

Memngomyelo 

cele 

50 

Bil hydrone 
phrosis 

Bil 

0 

0 

19 

P B 

r 

15 

Memngomyelo 

cele 

150 

Rt norm il lt 
bydronephro 
sis 

b 

L 

L 

20 

D Iv 

M 

25 

Memngomyelo 

cele 

300 

Normal 

0 

0 

0 

21 

W N 

M 

4 

Landry Guillain 
Barresj ndrome 

SP 

Bil hy drone 
phi os 13 

0 

0 

0 

22 

R fl 

r 

6 

Neurogenic bird 
der ? cause 

160 

Bil hydtonc 
phrosis 

D.l 

Bil 

Bil 

23 

D D 

M 

6 

Eniephalo 
memngomy ch 
tis 

100 

Bil livdronc 
phrosis 

0 

0 

0 
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Table 2.—( Continued ) 


NO. 

PATIENT | 

SEX 

AGE IN 

DIAGNOSIS 

bladder 

RESIDUAL 

IVP 

cystograms 





urine 

(cc.) 


0' 

30' 

60' 

24. 

R. N. 

M 

23 

Ascending myeli¬ 
tis 

SP 

Normal 

0 

0 

0 

25. 

E. F. 

F 

19 

Atonic bladder, 

? cause 

0 

Poor detail 

0 

0 

0 

26. 

J. K. 

F 

21 

Atonic bladder, 

? cause 

30 

Normal 

0 

0 

0 

27. 

L. R. 

F 

54 

Atonic bladder, 

? cause 

500 

Normal 

0 

0 

0 

2S. 

M. W. 

F 

63 

Atonic bladder, 

? cause 

600 

Normal 

0 

0 

0 

29. 

H. H. 

M 

51 

Diabetes melli- 
tus, atonic 
bladder 

20 

i 

Normal 

0 

0 

0 

30. 

M. B. 

F 

35 

Spinal cord tu¬ 
mor 

450 

Normal 

0 

0 

0 

31. 

A. F. 

M 

62 

Multiple sclerosis 

700 

Bil. hydrone¬ 
phrosis 

0 

0 

0 

32. ! 

W. W. 

F 

62 

Intrathecal alco¬ 
hol 

500 

Normal 

0 

0 

0 

33. 

L. G. 

M 

10 

Anterior polio¬ 
myelitis 

150 

Normal 

0 

0 

0 

34. 

D.D. | 

M 

19 

Anterior polio¬ 
myelitis 

50 

Bil. hydrone¬ 
phrosis 

0 

0 

0 

35. 

H. W. 

M 

39 

Anterior polio¬ 
myelitis 

30 

Bil. hydrone¬ 
phrosis 

0 

0 

0 

36. 

E. S. 

M 

39 

Herniated nu¬ 
cleus pulposus 

SP 

Normal 

0 

0 

0 


* Right nephrectomy for hydronephrosis. 


The altered function of neurogenically disturbed bladders raises suspicions of 
altered ureteral physiology. Ureteral reflux is more apt to be present, and large 
residual bladder urines are not associated with reflux. This is in agreement with 
the findings of Bors and Comarr whose work we were not aware of at the time 
this paper was first written. 5 The detection of bilateral hydronephrosis does not 
allow prediction that ureteral reflux will be present. 

Ureteral reflux is more apt to occur in bladder neck obstruction of childhood, 
and there is one important point here: in children who have had their obstruction 
removed and persistently have pyuria, unsuspected delayed ureteral reflux may 
be the underlying cause. We have successfully attacked this problem by using 
Hutch’s vesicoureteroplasty. 0 

The altered state of the upper urinary tract during pregnancy suggested the 
possibility of ureteral reflux occurring under the conditions of this investigation 
(table 4). This was not found to be true; however, it would be highly interesting 
to employ delayed cystography in a group of “pyelitis of pregnancy” patients. 

5 Bors, E. and Comarr, E.: J. Urol., 68: 691, 1952. 

6 Hutch, J. A.: J. Urol., 68: 457, 1952. 
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T\bld 3 Bladder neck obstruction 


NO 


SEX 

ACE IM 

DIAGNOSIS 

TiL \D 
DER RE 
SXDUAL 

IVP 

j C\STOGR IMS 






URINE 

lec) | 


0 

30 

60 

1 

D 

N 

M 

20 mo 

Piostatic valves 

225 

Bil hydrone 
phi os is 

0 

0 

0 

2 

P 

P 

r 

4 

Congenital blad 
tier neck ob 
struction 

100 

Bil hydrone 
j phrosis 

0 

Bil 

Bil 

3 

j : 

B 

M 

5 

Congenital blad 
der neck ob 
struction 

0 

Normal 

0 

Bil 

Bil 

4 

w 

s 

M 

7 

Congenital blad 
dor neck ob 
stiuction, post 
opei itive 

5 

Normal 

L 

II 

Bil 

5 

G 

T 

M 

7 

Congenital blad 
der neck ob 
stiuction, post 
operative 

25 

Bil hj drone 
phrosis 

0 

0 

0 

0 

M 

M 

r 

7 

Congenital blad 
der neck ob 
struction 

75 | 

Pooi detail 

0 

II 

0 

7 

j 

B 

F 

1 

7 

Congcmt il blad 
der neck ob 
j struction, post 
operative 

0 

Bil hydionc 
phrosis 

Bil 

Bil 

Bil 

8 

R 

s 

M 

9 

Congenital blad 
! dei neck ob 
struction 

SO 

Normal 

0 

0 

0 

9 

\v 

H 

M 

10 

Congenital blad 
der neck ob 
struction 

250 

Bil hydrone 
phrosis 

Bil 

Bil 

Bil 

10 

N 

T 

r 

47 

Bladder neck con 
tracture 

450 

Normal 

0 

0 

0 

11 

u 

C 

r 

47 

Bladder neck con 
tracture 

100 

Bil hj drone 
phrosis 

Bil 

Bil 

Bil 

12 

E 

H 

F 

57 

Bladder neck con 
tracture 

SP 

Bil hydrone 
phrosis 

II 

R 

R 

13 

J 

H 

M 

58 

Bladder neck con 
tracture 

100 

Bil hydrone 
phrosis 

Bil 

Bil 

Bil 

14 

A 

G 

r 

68 

Bladder neck con 
tractuie 

100 

Normal . 

0 

0 

0 

15 

r 

B 

M 

73 

Bladder neck con 
tracture 

60 

Normal 

0 

0 

0 

16 

h 

P 

M 

GO 

Benign prostatic 
h> pertrophy 

400 

Not taken 

0 

0 

0 

17 

j 

M 

ar 

70 

Benign prostatic 
hypertrophy 

175 

Not taken 

0 

0 

0 

IS 

F 

0 

M 

70 

Benign prostatic 
hj pertrophj 

250 

Normal 

0 

0 

0 



Table 3.—( Continued) 


NO, 

| PATIENT : 

■ 

SEX | 

AGE IN 
YEARS 

DIAGNOSIS 

b lad- ; 

DER RE¬ 
SIDUAL 

IVP 

CYSTOGRAMS 





URINE 

(cc.) 


O' 

30' 

60’ 

19. 

M. P. 

M 

73 

Benign prostatic 
hypertrophy 

400 

Not taken 

0 

0 

0 

20. ; 

R. B. 

M 

73 

Benign prostatic 
hypertrophy 

CR 

Not taken 

0 

0 

0 

21. 

R. B. 

M 

73 

Benign prostatic 
hypertrophy 

500 

Not taken 

0 

0 

0 

22. 1 

C. H. 

M 

75 

Benign prostatic 
hypertrophy 

CR 

Not. taken 

0 

0 

0 

23. 

F. W. 

M 

79 

Benign prostatic 
hypertrophy 

450 

Not taken 

0 

0 

0 

24. 

W. S. 

M 

79 

Median bar 

250 

Not taken 

0 

0 

0 

25. 

E. D. 

M 

SO 

Benign prostatic 
hypertrophy 

CR 

Not taken 

0 

0 

0 

26. i 

J. E. 

M 

83 

| 

Benign prostatic 
hypertrophy 

CR 

Not taken 

0 

1 0 

i 0 

27. 

T. R. 

M 

84 

Carcinoma of the 
prostate 

200 

Not taken 

0 

0 

0 

2S. j 

H. L. 

M 

J 

85 

! 

Benign prostatic 
j hypertrophy 

CR 

Normal 

0 

0 

0 


Table 4. Pregnancy 


! 

NO. 

PATIENT 

! 

AGE 

TERM 

Gravid 

PARA 

CYSTOGRAMS 

URINE 

IVP 



m 

a 

u 


1. 

N. LaM. 

16 

Near full 

i 

0 

0 

0 

0 

Negative 

Not taken 

2. 

D. H. 

17 

j Full 

i 

1 

1 

0 

1 

o 

o 

o 

Negative 

Rt. hydrone¬ 
phrosis 

3. 

S. B. 

19 

Full 

2 

1 

0 

0 

0 

5 wbc/hpf 

Not taken 

4. 

H. S. 

19 

Full 

1 

0 

0 

0 

0 

Negative 

Not taken 

5. 

V. B. 

20 1 

] 

Full 

2 

1 

0 

0 

0 

Negative 

Bil. hydrone¬ 
phrosis 

6. 

P. B. 

21 

Full 

2 

1 1 

0 

o ! 

0 

Negative 

Not taken 

7. 

D. G. 

21 

[ Full 

4 

3 

0 

0 I 

0 

Negative 

Rt. hydrone¬ 
phrosis, It. 
normal 

S. 

G. O’C. 

22 

Full 

4 

3 

0 

0 

0 

Negative 

Not taken 

9. 

M. T. 

22 

Full 

3 

2 

0 

0 

0 

Negative 

Not taken 

10. 

M. R. 

22 

Full 

1 

0 

0 

0 

0 

Negative 

[ Not taken 

11. 

D. L. 

23 

! Full 

2 

1 

0 

0 

0 

Negative 

Not taken 

12. 

D. T. 

23 

Full 

3 

2 

0 

0 

0 

Negative 

Not taken 

13. 

R. D. 

23 

I 

Full 

1 

2 

1 

0 

0 

0 

Negative 

Rt. hydrone¬ 
phrosis, It. 
normal 

14. 

C. C. 

25 

Full 

2 

1 

0 

0 

0 

Negative 

Bil. hydrone¬ 
phrosis 

15. 

M. D. 

25 

Full 

2 

1 

0 

0 

0 

Negative 

Not taken 

16. 

L. P. 

25 

Full 

4 

2 

0 

0 

0 

10 wbc/hpf 

Not taken 

17. 

V. S. 

27 

Full 

7 

6 

0 

0 

0 

Negative 

Not taken 

18. 

M. B. 

27 

Full 

4 

3 

0 

0 

0 

3-5 wbc/hpf 

Not taken 

19. 

M. M. 

27 1 

Full 

5 

4 

0 

0 

0 

Negative 

Not taken 

20. 

L. F. 

33 

Full 

7 

6 

0 

0 

0 

Negative 

Not taken 

21. 

E. G. 

33 

Full 

8 

7 

0 

0 

0 

Negative 

Not taken 

22. 

G. C. 

34 

Full 

5 

4 

0 

0 

0 

10 wbc/hpf 

Not taken 

23. 

D. C. 

35 

Full 

9 

6 

0 

0 

0 

Negative 

Not taken 

24. 

J.K. 

39 

Full 

7 

6 

1 ° 

0 

0 

6 wbc/hpf 

Not taken 
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Table 5 Urological disease 


NO 

PATIENT 



i 

DJ \cs ISIS 

BLAD 
)ER RE 

IVP 

CYSTOGRAMS 


u *5 
o 
< 

OPINE 

(cc) 

Q 

30 

60 

1 

0 s 

0 s 

M 

52 

Bladder neck con 
tiactuie 

With spinal anes 
thesia 

50 

Bil hydronephro 
sis 

0 

0 

0 

0 

L 

0 

o 

w s 

w s 

M 

67 

Trigonal scar gap 
ping ureteral on 
ficcs 

With spinal anes 
thesia 

50 

Normal 

R 

0 

R 

0 

R 

0 

3 

M M 

r 

3 

Recurrent uiinary 
tr ict infection 

20 

Bil hydronephro 
sis 

0 

Bil 

L 

4 

B B 

F 

5 

Unexplained chills, 
fever 

0 

Noimal 

0 

R 

R 

5 

M P 

F 

5 

Pj una 

0 

Normal 

0 

0 

0 

G 

M G 

r 

9 

Recurrent urinary 
tiact infection 

20 

Normal 

Bil 

0 

0 

7 

P B 

r 

9 

Recurrent urinary 
tract infection 

25 

Normal 

0 

Bil 

L 

8 

J c 

r 

9 

Acute cystitis 

0 

Noimal 

0 

0 

0 

9 

B C 

F 

22 

Congenital hj drone 
phrosis and h} 
dro uietei 

20 

Bil hydronephro 
sis 

Bil 

Bil 

Bil 

10 

c r 

M 

23 

Diabetes and chio 
me p 3 clonephntis 

0 

Poor detail 

o 

0 

0 

11 

M A 

F 

27 

Left renal stone 

0 

Not taken 

I Bil 

Bil 

0 

12 

G P 

r 

29 

1 Bilater ii nephro 
litinasis 

0 

Bil hydionephro 
sis 

0 ' 

0 

0 

13 

J M 

r 

31 

Recurrent cj6titis 

0 

Normal 

0 1 

0 

0 

14 

M D 

r 

34 

Recurrent cystitis 

0 

Bil hydronephro 
sis 

0 

0 

a 

15 

L T 

r 

33 

Scarred left uieteial 
orifice 

0 

Normal ! 

o . 

o 

0 

16 

V J 

r 

39 

Diabetes, cystitis 

0 

Rt hydronephro 
sis 

0 

0 

0 

17 

V J 

F 

39 

Acute cjstitis 

0 

Bil hydronephro 
sis 

0 

0 

0 

18 

A S 

F 

46 

Acute cystitis 

0 

Normal 

0 

0 

0 

19 

n ii 

u 

51 

Bil itei il uietero 
cele, postopera 
tivc 

0 

Bil hydronephro 
sis 

0 

0 

0 

20 

L E 

r 

57 

Bladder stones 

25 

Normal 

0 

0 

0 

21 

\V S 

M 

67 

Three months after 
resection of bl id 
der tumor near 
left ureteral on 
fice 

0 

Poor detail 

L 

L 

L 

22 

B G 

F 

78 

Bil itcral ncphio 
hthiasis 

0 

Bil lodronephro 
sis 

0 

0 

0 

23 

I Q S 

r 

03 

Stress incontinence 

0 

Normal 

0 

0 

0 
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not offer the maximum possible cure rate. Can this same superficial carcinoma 
spread by the vesical lymphatics to the contralateral side of the bladder and 
from there to the regional lymph nodes? If so, then it would seem that simple 
segmental resection is probably inadvisable for any such case. If, however, seg¬ 
mental resection is performed for this type case, it would appear that a con¬ 
siderably larger portion of the bladder should be excised than is now commonly 
practiced. If simple cystectomy or segmental resection is used, it may be that 
a higher cure rate will be obtained by routine use of lymphadenectomy in each 
case. These questions remain unanswered. Relative confusion and indecision still 
reign and can probably be resolved, if only in part, by a clearer understanding 
of the method of tumor spread within the bladder and extravesically. 

The distribution of pelvic and abdominal lymphatics, and lymphatic drainage 
from specific pelvic and abdominal organs, has been the subject of much excellent 
work. 6 The lymphatics of the bladder have received scant attention in the medi¬ 
cal literature. Powell 7 has illustrated in the stillborn fetus, the fine anatomical 
network of lymphatics within the bladder. Powell’s method ably demonstrates 
the anatomy of the vesical lymphatic system, but does not portray the func¬ 
tional nature of the system under physiological conditions. It is necessary to 
correlate the physiological and anatomical aspects of this system prior to stating 
categorically the nature of the lymphatic drainage. For example, Powell states 
that there is relatively little anastomosis of the lymph vessels across the anterior 
median line of the bladder. It is not known whether this situation obtains in the 
living subject as it does in the postmortem bladder specimen. An experiment 
has been conducted, therefore, to study vesical lymphatics by a physiological 
approach. 

MATERIAL AND METHODS 

Operative procedures were performed on ten healthy, male and female mongrel 
dogs, using intravenous nembutal anesthesia and observing routine surgical 
precautions. The large molecule colloidal suspension used for the experiment 
consisted of an autoclaved solution containing five parts Higgins India ink and 
one paid distilled water. The suspension was injected by means of a tuberculin 
syringe and a number 26 hypodermic needle. 

The bladder was exposed through a low midline or right paramedian incision. 
The total bladder was arbitrarily divided into ten areas; four anterior, four 
posterior and two lateral (fig. 1). A small opening was made in the midline of the 
bladder at a point distant to the area to be injected. One-tenth of a cubic centi¬ 
meter of the prepared suspension was injected submucosally into one of the ten 
areas previously described. One dog was used for each injection site. Care was 
taken to inject the suspension as gently as possible to prevent traumatic dis¬ 
semination of particles. The injected material appeared as a submucosal bleb 

6 Parker, A. E.: Studies on the main posterior lymph channels of the abdomen and their 
connections with the lymphatics of the genito-urinaiy system. Am. J. Anat., 66: 409—144, 

7 Powell, T. 0.: Studies in the lymphatics of the female urinary bladder. Surg. Gynec. 

& Obst., T8: 605-609, 1944. 



PHYSIOLOGY OP VESICAL LYMPHATICS 


437 



Fig. 1. A, diagrammatic representation of anterior bladder wall illustrating four areas 
on anterior wall and two on lateral walls in which India ink suspension was injected. B t 
diagrammatic representation of posterior bladder wall illustrating four areas injected on 
posterior wall. 

occupying an area of only one to two millimeters in diameter. The bladder and 
abdominal wall were closed in the usual fashion. 

Twenty-four hours later the dog was sacrificed and an immediate autopsy 
performed. The ureters and vesical neck were ligated and the bladder excised. 
The bladder was distended with 10 per cent formalin-saline solution and placed 
in a jar containing a similar solution for fixing. A total pelvic and abdominal 
evisceration was then performed followed by complete exposure and dissection 
of pelvic and abdominal lymph node chains (fig. 2). All nodes were sectioned 
and those grossly involved witli India ink particles were noted and their site 
recorded. The bladder specimen was fixed in the formalin solution for one week 
and then sectioned in a coronal plane through the site of the injection. This 
section was mounted in a paraffin block and microsections made and stained 
with a hemotoxylin-eosin preparation. 

RESULTS 

Several general observations were noted which were applicable to each of the 
ten bladder areas injected with the suspension. No particles of India ink were 
observed in the mucosal layer in any of the sections studied. These particles 
disseminated predominately within macrophage cells observed in the lymphatic 
channels accompanying blood vessels in the muscle layers and less frequently in 
the submucosal and adventitial layers. The adventitia contained particles locally 
in nine out of ten cases. Most distant spread within the bladder was constantly 
noted in the muscle layers rather than in the submucosa or adventitia. Twenty- 
five to fifty per cent of the bladder circumference in the sections studied was 
invaded with India ink particles. Lymph nodes were involved in six out of the 
ten dogs. 

Anterior Bladder II r all 

Left lower quadrant: The suspension had been injected 0.5 cm. to the left of 
the midline. Microscopic examination revealed particle-filled macrophages trans- 
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Fig. 4. 1, Coional section of bladder demonstrating site of India ink injection in sub¬ 
mucosa 1 cm. to right of antenor midline (allows) Dissemination of pai tides has occuired 
in muscle layers to points A and B. 2, Photomicrograph of muscle layeis taken tluough 
point B in 1 to demonstrate particles of India ink within macrophages 



I Fig. 5. 1, Coronal section of bladder illustrating site of India ink injection 0 5 cm ^ 
right of midline (arrows). Particles of India ink have disseminated to points A and o- 
Photonuciograph of muscle layeis taken thiough A in 1 to demonstiate collection oi R> 
ink particles. 



1 


2 



Tig 6 /, Coronal section of bladdei illustrating injection site of India ink suspension 
1 cm to left of midlinc (arrows) Suspension has dispersed to A and B within lymphatics 
of muscle 1 i\ers 2, Photomicrograph of muscle layers taken through A in / demonstrating 
collection of p n tide filled cells 



Fig 7 Coron il section of bladder illustrating injection site of India ink suspension 
1 5 cm to right of midlinc (irrows) Ridial dissemination h is occurred to points 1 and B 
2, Photomiciogr iph of advcntiti il 1 iycr t iken through l in / to illustrate m in> discreet 
p irticlc Idled nncroph igcs 


-Ml 
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Fig. 8. Coronal section of bladder demonstrating India ink injection site in right lateral 
wall. Arrows indicate midline. Particles of suspension have disseminated anteriorly to 4 
and posteriorly to B. 

Right upper quadrant: The suspension had been injected at a point 1.5 cm. 
from the posterior midline. Radial dissemination involved 25 per cent of the 
total bladder circumference. Particles crossed the midline posteriorly. These 
findings are demonstrated in figure 7. No nodes were involved. 

Lateral Bladder Walls 

Right lateral wall: The suspension had been injected in the right lateral wall 
at a point midway between the bladder neck and the dome. Radial spread oc¬ 
curred in either direction to involve approximately 35 per cent of the total blad¬ 
der circumference (fig. 8). No particles crossed the midline. The right common 
iliac node was grossly involved with particles. 

Left lateral Avail: Findings were similar to those observed in the right lateral 
Avail. The left common iliac node Avas grossly involved Avith India ink particles. 

DISCUSSION 

India ink injected into the bladder of the dog is not cancer groAving in a human 
bladder. It would be scientifically injudicious to infer too great clinical signifi¬ 
cance from the results illustrated by this experiment. Some clinical observations 
of other investigators referred to previously concerning the spread of bladdei 
cancer have been substantiated by this Avork. In some instances these observa¬ 
tions have been extended. PoAvell has demonstrated the simple anatomy of the 
lymphatics in the postmortem bladder. The experimental data now presented 
report for the ‘first time the functional mode of spread of a large molecule col¬ 
loidal suspension injected into the bladder submucosa of the Irving subject. 

Dissemination of large colloidal particles from site of submucosal injection 
occurred by means of the macrophages within the lymphatic channels. In * une 
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of the ten dogs studied, such raaeiophages could be visualized throughout the 
submutosa, muscle and adventitial layeis m the aiea immediately deep to the 
site of injection Mieioscopie examination of the total ciicumfeieiue of all the 
specimens failed to demonstrate lalloid il paitides within the mucosa, and only 
minimal radial mi asion of the submucosa In each instance, the most distant 
spiead took place within the lymphatics of the muscle planes and to a lessei 
extent m the adientitml la\ei Prmiauly, the India ink pai titles disseminated 
within the lymphatics thiough the submucosal and musudai layeis to the ad 
ventitia, and secondarily m a ladial mamici within the musde Powell lllustiated 
such an anatomual anangement m human bladdeis He descnbed a stmease 
type of lymphatic diannge begimiing in the submucosa m small collectois which 
piogiessed through the muscle layeis in laigei vessels to the adventitia, wheie 
they joined laigei collectois 

In the piesent expeument suspension paiticles tiavelled m eithei duection, 
urespeitne of the site of the oiigmal injection In all sections studied, the dis 
semination involved appiovimately 25 to 50 per cent of the total bladdei cit- 
cumfcienco This spiead was not necessaiily uiulateial, but instead Classed the 
midlme eithei anteriorly oi postenoily except when the site of injection was on 
the lateial wall of the bhddei This physiological observation is not entuely 
consistent with the anatomical obseivations of Powell and also Aiguello Cei 
\antes’ They observed lelatively little lymphatic anastomosis acioss the ante 
nor midlme m the human bladdei, but a profuse one across the postenoi midlme 

This expeument demonstrated that lymph node involvement occuired m six 
of ten dogs studied In five of these dogs, the dinmage was ipsilateial, in one, 
contialateial The contralateial involvement was obsened in the dog whose 
bladdei had been injected m the midlme mteuoily Marshall, m Ins study ot 
104 cases of vesnal neoplasm tieated by ladical cystectomy, lepoited that in all 
instances m which the carunoma was well away fiom the midlme, that when 
nodes weie involved with metastases, they weie ipsilateial Lesions neat the 
midlme seemed capable of metastasizing to both sides This authoi has not dis 
tingmshcd between anteuoi and postenor lesions m lefeience to this problem 
The expeumental evidence now lepoited is stiongly m favoi of a contialateial 
lymphatic spiead nnterioily and postenoily within the bladdei Contialateial 
lymph node involvement was not obseived This fact confiims Mnishall’s i luilial 
impicssion conceimng ipsilateial lymphatic spiead of these tumois Vesical neo 
plasms do not spiead within the bladdei by way of the lymphatns only, not do 
they metastasize extiavesically by that loute to the exdusion of othu methods 
of diffusion, such as vasculai oi local contiguous invasion In the live experimental 
animal theie appeals to be considerable contralateral lymphatic spiead within 
the bladdei which should be consideied as a potential mode of invasion to contra 
lateial lymph nodes 

It is significant to note that in only one of four dogs whose bladdeis were m- 
jeited on the postenor surface, were the colloidal ink paiticles taken up by the 

s Ceivmtes,A Lcs lymphitique^de live>we Van d'anit pith Par 5 269 275 192S 
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pelvic nodes. Both lateral, and three of the four anterior bladder areas, drained 
particles to the nodes. This feature is in agreement with the clinical impression 
of Jewett that channels from the posterior vesical surface are longer, and there¬ 
fore the nodes which drain such areas are involved more slowly than from cor¬ 
responding lesions on the anterior surface. In each of the instances mentioned, 
in which nodes were not involved, India ink particles had disseminated into the 
bladder muscle and adventitial layers. 

As a result of these observations it would appear that it is highly possible and 
even probable that a superficial bladder cancer, i.e., one that has not even in¬ 
vaded the muscle, will spread beyond the bladder. The size (area) of the lesion 
invading mucosa is apparently not of as great significance as the degree of sub¬ 
mucosal involvement. This fact is based on the observation that there is little, 
if any, phagocytic and no lymphatic spread within the mucosa itself. In view of 
these experimental data, perhaps there should be a re-evaluation of the clinical 
impression that all bladder cancers not invading the muscle layers, are poten¬ 
tially curable. 

Six of the ten submucosal injections produced involvement of regional nodes. 
If the analogy is comparable, then simple cystectomy or segmental resection for 
noninvasive vesical cancer that does not include lymphadenectomy, would fail 
to eradicate the disease in a large percentage of cases. In point of fact, at least 
15 to 26 per cent of patients with noninvasive bladder cancer are not cured by 
any procedure now practiced. Taussig 9 and Meigs 10 ' 13 observed in large series of 
patients with early carcinoma of the cervix that at time of operation, lymph 
nodes were grossly or microscopically involved with tumor cells in 17 to 25 per 
cent of cases. Consequently, these investigators have recommended radical 
lymph node dissection in combination with either radiation therapy or radical 
hysterectomy in such cases. 

Four out of ten dogs in the present experiment had no nodal involvement. 
In addition, the spread of ink particles involved 25 to 50 per cent of the total 
bladder circumference in the sections studied. On the basis of these findings, it 
would appear that if segmental resection was elected as the therapeutic proce¬ 
dure, then such a resection should be a radical operation involving excision of 
at least one-half of the bladder in addition to the previously recommended 
lymphadenectomy. 


SUMMARY 

When a colloidal suspension of India ink particles was injected into the sub¬ 
mucosa of the bladder of the dog, the particles disseminated by way of macro- 

9 Taussig, F. J.: Iliac lymphadenectomy for group II cancer of the cervix: Technique 
and five-year results in 175 cases. Am. J. Obst. & Gynec., 45: 733-74S, 1943. 

10 Meigs, J. V.: Carcinoma of the cervix: The Wertheim operation. Surg., Gynec. & 
Obst., 78: 195-199, 1944. 

11 Meigs, J. V.: The Wertheim operation for carcinoma of the cervix. Am. J. Obst. & 
Gynec., 49: 542-553, 1945. 

12 Meigs, J. V., Parsons, L. and Nathanson, I. T. : Retroperitoneal lymph node dissection 
in cancer of cervix. Am. J. Obst. & Gynec., 57: 1087-1097, 1949. 

13 Meigs, J. V.: Radical hysterectomy with bilateral pelvic lymph node dissections: A 
report of 100 patients operated on five or more years ago. Am. J. Obst. and Gynec., 6Z: 
854-870, 1951. 
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phages within the lymphatic system Paitides of solution weie not obseived 
within the mucosa Dissemination occuired locally within submucosa, muscle 
and adventitia Radial diffusion was most distant m the muscle layeis Particles 
invaded the muscle layei for equal distances m eithei dnection to imohe 25 to 
50 pei cent of the total bladder encumfeience and crossed the midlme antenoily 
oi posteriory except when the site of injection was on the lateral wall of the 
bladdei Lymph nodes weie involved in six of ten dogs studied In five of these 
dogs, drainage was ipsilateial, in one, contialateial In only one of the foul dogs, 
whose bladders weie injected on the postenor surface, was the India ink taken 
up by the nodes Three of the foui anterior areas, and both lateial areas, diained 
pat tides to legional lymph nodes 

In view of these experimental data, perhaps there should be a re evaluation of 
the clinical impression that all bladder cancers involving the mucosa, submucosa 
and supeificial muscle layers, aie potentially curable by suigery confined only 
to the bladder Six of the ten submucosal injections pioduced involvement of 
regional nodes If the analogy is comparable, then any surgical piocedure that 
fails to include lymphadenectomy would fail to eradicate the disease in a large 
percentage of these cases 
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CONSIDERATION OF SOME BIOPHYSICAL FACTORS IN 
DISTENTION OF THIN-WALLED HOLLOW VISCERA 

JOHN D. LAWSON, Capt. (MC, USA) and WILLIAM B. TOMLINSON, 

Capt. (MC, USAF) 

From the Harrison Department of Surgical Research, Schools of Medicine, 
University of Pennsylvania, Philadelphia, Pa. 

In 1903, Ivelling inflated rubber balloons and noted that the pressure rose 
early during distention. Following this initial rise in pressure the pressure gradu¬ 
ally decreased during distention until just before rupture of the balloon, at which 
time the pressure dropped precipitously. 

In 1909, Osborne made similar observations on balloons and on extirpated 
canine bladders. 

Recently we have demonstrated similar pressure-volume curves in dogs and 
man during acute urinary retention. 

There have been several notable attempts to explain the paradoxical pressure- 
distention curves obtained on distention of thin-walled, elastic, hollow spheres. 
In 1910 Frank proposed the following formula for pressures developed during 
distention of hollow, thin-walled, elastic spheres, which followed Hooke’s Law 

perfectly: P = 4 Ed a r 0 -— ~ ) 

\ t* 1 

Where P — pressure, E = Young’s Modulus, d 0 — wall thickness before stretch¬ 
ing occurs, r = radius, r 0 = radius at which stretching begins to occur. 

Brody and Quigley (2) by similar reasoning arrived at the following formula: 

P = fjfdo —— 0 ■ 
r- 

These equations were derived in the following manner: from the definition of 
Young’s Modulus of Elasticity E, the tension T, per unit of cross sectional 
length of an elastic strip which has thickness cl, and has been stretched to length 
l, from the resting length h, will be: T = Ed (/ — l 0 )/l 0 
When this formula is applied to a lune cut from a thin-walled hollow elastic 
sphere the equation becomes: 

T = E (man) d (r — r 0 )/r 0 

This manifest modulus of elasticity is necessary because the lune is stretched 
equally in all directions along the spherical surface—not unidirectionally. Frank, 
Brody and Quigley all agree that E (man) = 2 E. Therefore the final formula 
representing the elastic characteristics of such a lune during distention becomes: 

T = 2 Ed (r - r 0 )/r 0 

Substitution of the above formula in the formula for pressures developed within 
a hollow sphere P = 2 T/r (cf. Winton and Bayliss, p. 305) (12) yields: P = 
4Ed r — r 0 
r 0 r 

Accepted for publication December 5, 1952. 
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Frank notes that wall thickness is mveisely piopoitional to the squaie of the 
ladius and therefoie assumes d = (rl/r 2 )dt> At this point theie is disagieement 
foi while Brody and Quigley agree that tiue nail thickness varies m the inveise 
quadiatic mamiei described by Frank, they note that the actual number of 
elastic fibrils pei unit length is imersely propoitional to the firsl ponei of the 
ladius Therefoie they believe that the effective value d is actually equal to 
(> o/r)d 0 

In the two mathematical developments slionn above it will be seen that as a 
perfectly elastic thin-nalled hollow sphere distents, the peak of pressuie occurs 
at r = 3/2r 0 (Flank) or r — 2r 0 (Biody and Quigley) Theieaftei m both cases, 
the piessuie approaches zeio asymptotically as the spheie distends 

We have shown that dining acute umiaiy retention the unnary bladdei fol¬ 
lows curves similar to those developed mathematically by Flank, Brody and 
Quigley It appeals theiefore that the descending poition of the piessuie dis¬ 
tention curve observed m the unnaty bladdei is not entirely due to fatigue 01 
relaxation, but most likely to the physical stretch ehaiactensties of the bladdei 

Theie aie othei factors which obviously affect the immediate distention 
chaiactenstics of thm-walled, hollow, splieioid visceia For instance, while 
lecoidmg a cystometiogiam, distention sets up iefle\es winch cause megular 
bladder contiaetions These contractions do not m themselves altei the oiciall 
curie charactenstics obtained This is obvious when one compares the cuives 
obtained duung 11 vivo evpenments with those obtained duimg Osborne’s ex¬ 
periments on extirpated bladdeis 

If a thm-walled, hollow spheie of peifect elasticity is distended, the late of 
distention should have no effect on the cun es pioduced The piessuie distention 
cuives of the urmaiy bladdei, howevei, vary gieatly m shape as a lesult of 
vaiying the rate of distention and indeed even as a lesult of changes in the 
constancy of the rate of distention Tins fact becomes clinically significant w hen 
one lealizea that the late and constancy of filling of the uimaiy bladdei aie the 
pnme deteinnnmg factors with legaid to whethei 01 not extiavasation of the 
distending fluid into the pentoneal cavity will occui Hence, as uimaiy bladdei 
piessure increases during acute urinary retention, the kidneys become oliguric— 
a factoi which 1 educes the height to which bladdei piessuies use and theieby 
prevents the extiavasation of urine into the pentoneal cavity 

In dealing with biologic structuies one must constantly consider the changes 
in the stietch chaiactenstics of these stiuetuies when they aie involved in some 
pathologic process Foi example, unnaiy bladdeis which have been gieatly 
distended frequently become Abiotic, and subsequent to this fibrosis the stietch 
chaiactenstics of the bladdeis involved aie gieatly alteied Indeed, m some cases 
of bladdei fibrosis, theie is no evidence of peak pressuie followed by a descending 
piessuie as distention pioceeds, but rather, the piessure increases uiegularly 
until the final rupture of the bladder occuis at unusually high piessuie (loughly 
twice the piessure observed during intention in nonnal bladdeis) 

During the distention of thm-walled, hollow viscera one occasionally notes 
that all paitsof the viscusdo not distend equallj Foi example, Cii uiturco demon- 



448 


JOHN D. LAWSON AND WILLIAM B. TOMLINSON 


strated that “receptive relaxation” of the cat’s stomach is due principally to the 
distention of the fundus. We have observed that as dogs’ urinary bladders are 
distended, the domes of the bladders seem to contribute most to the distensibility; 
for if one examines a bladder which has been greatly distended, there are more 
submucosal thromboses and hemorrhages in the dome. 

An observation which may be of some significance is the similarity of the 
pressure-distention curves of balloons or urinary bladders to the curve which 
represents Starling’s Law of the Heart. It may well be that the failing heart has 
altered stretch characteristics which in themselves may be important contribut¬ 
ing factors to the maintenance of cardiac failure. The fact that digitalis de¬ 
creases the diastolic size of the failing heart may well indicate that there is a 
change in cardiac stretch characteristics with shortening of the cardiac fibers 
and a subsequent more forceful cardiac contraction with more efficient oxygen 
utilization per unit of cardiac work. 

Command et al. note that the pressure in the left auricle is greater than that 
in the right auricle in patients with interauricular septal defects. Altschule notes 
that this pressure differential probably accounts for the flow from the left to 
the right auricle in such cases: Little et al. attempted to determine the cause of 
this pressure difference and made observations on the volume-elastic character¬ 
istics of the right and left atria. They concluded that this pressure differential 
between the left and right auricles could be explained on a mechanical basis since 
the stretch characteristics of the two auricles vary considerably. At identical 
volumes the left auricle had a higher pressure than the right auricle. 

Finally, Courvoisier’s law of the gallbladder may be explained on a primarily 
physical basis if one notes the primary differences in obstruction occurring from 
stones versus that occurring from carcinoma. In the case of stones the obstruction 
is intermittent and for relatively short intervals the pressure may become quite 
high. Hence we may have the counterpart of the repeatedly distended urinary' 
bladders which subsequently become fibrotic and whose volume when fibrosed 
is small. In the case of carcinoma the obstruction is relatively constant in devel¬ 
opment until obstruction becomes complete, allowing more time for gallbladder 
distention. In this case the gallbladder cannot fibrose at a small volume as might 
occur if the obstruction were temporarily relieved as it is in the case of obstruc¬ 
tion due to stone. The very large gallbladders seen occasionally in carcinoma of 
the head of the pancreas may be on the descending portion of the pressure- 
distention curve and so continue to dilate although less and less pressure is 
necessary to cause further dilatation. 

Of course gallbladder infection secondary to stones should be borne in mind, 
but it is unlikely that one could explain all cases of small thick-walled gallbladders 
seen in cases of stone obstruction on the basis of infection. Mechanical factors 
such as the mode of obstruction and the stretch characteristics of the gallbladder 
should be considered in any given case. 

SUMMARY 

Pertinent mathematical concepts which have been developed, for thin-walled, 
hollow elastic spheres have been reviewed. 
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Rapidity of distention of hollow viscera is an important determining factor in 
the type of pressure-volume curve obtained in bio-physical work. 

The constancy of the rate of distention is an important determining factor 
during the distention of a biologic structure. 

The stretch characteristics of biological structures such as the heart, urinary 
bladder, stomach, and gallbladder are of clinical significance in various disease 
states. 

Since one can determine the modulus of elasticity for a substance composing 
a balloon by analyzing the pressure distention curve produced during distention, 
it would seem to follow that an effective modulus of elasticity could be found 
for biological structures by analyzing their pressure distention curves. In actual 
practice, however, such variables as constancy of distention, rapidity of disten¬ 
tion and the portion of the viscus contributing most to the distensibility makes 
the interpretation of such curves difficult if not impossible. Likewise, if the 
characteristics of such structures are determined under one set of conditions and 
assumed to be constant characteristics, many false concepts may be entertained 
as to the physical characteristics obtaining in various physiologic states. 

Finally, it is our opinion that not enough emphasis has been placed on the 
purely mechanical characteristics of various hollow viscera, particularly with 
regard to the unique characteristics which are displayed by some of these im¬ 
portant structures. 
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A SIMPLE METHOD FOR REDUCTION OF PARAPHIMOSIS 

CAREY N. BARRY 

From the Department of Surgery, Division of Urology, Washington University School of 
Medicine and Barnes Hospital, St. Louis, Mo. 

It is the purpose of this paper to introduce a simple atraumatic method for the 
reduction of paraphimosis. It has been found to be the most efficacious method 
in children especially because of its simplicity and reduction in manipulation. 
A review of the literature offers the methods of I) gradually increasing manual 
pressure and reduction with or without additive use of ice packs and 2) when 
pressure fails “dorsal slit.” 

Our method employs the old and oft used technique of reduction of edema by 
Southey tube drainage. If ice packs and/or manual pressure fail, several hypoder¬ 
mic needles (3 are usually sufficient), No. 20 gauge, are introduced directly into 
the edematous ring after employment of local antiseptics. No local anesthetic 
has been found to be necessary. The edema fluid, under considerable tension, will 
drip from the needle ends which if properly directed need no support. After a 
few moments a marked reduction is noted in the edema and upon withdrawal of 
of the needles the prepuce may be easily brought over the glans. Penicillin, 
400,000 units, and streptomycin, 1 gm., are then administered. 

The patient is then returned for an interval circumcision without having been 
subjected to previous incision and suturing. 

The author has used this method on two occasions. By personal) communi¬ 
cation, Dr. Bithel Wall of the Department of Urology, Medical College of Geor¬ 
gia, informs me of two successful cases in his hands, both of which had resisted 
all other methods and attempts at reduction (except dorsal slit). 

Richards Professional Bldg., Fort Mgers, Fla. 

Accepted for publication July 30, 1952. 
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BALANITIS XEROTICA OBLITERANS: A CASE REPORT 
H. K. TURLEY and JOHN L. SHAW 

Stuhner, in 192S, used this term to describe a chronic, progressive, atrophic, 
sclerosing process of the glans penis and prepuce which frequently eventuated 
in urethral stenosis. 

Freeman and Layman, in a study of 18 cases, found that the disease can occur 
at any age and does not necessarily follow operative piocedures as previously 
believed. By 1944, Frishwasser and Finkle reported a total of 24 cases and added 
one of their own. In 1947, Farrington and Garvey reported two additional cases. 
It is believed that this condition is certainly not so rare as previous reports in 
the medical literature would indicate. 
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In review of vaiious case reports these lesions are usually asymptomatic, 
however, there may be a bewildering variation of symptoms in which the most 
prominent are: obstruction, pruritis, pain, and purulent discharge. The usual 
gross description is as follows: waxy white, macular, sharply marginated, slightly 
infiltrated, non-ulceiative lesion extending into the urethra for about 4 mm. 
(fig. 1). 

Balanitis xerotica obliterans is a dermato-urologieal problem. Its importance 
lies in its recognition and differentiation from more serious conditions and main¬ 
tenance of the urethral opening. Freeman and Layman believe that it is synony¬ 
mous with kraurosis penis. It should be distinguished from erythroplasia of 
Accepted for publication June 11, 1953. 
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Queyrat and leukoplakia which are hypertrophic processes. It can be easily 
confused with lichen sclerosis et atrophicus, lichen planus and carcinoma. The 
usual treatment is mild emollients, urethral dilation when needed and surgical 
resection if necessary for diagnostic purposes. 

Reporting a case on a 44 year old white man who had noticed an infiltrative, 
ivory-white growth in the urethral meatus for the past 4 months. This lesion 
had been asymptomatic with the exception of a gradual closing of the urethral 
meatus. A wedge of tissue was removed from the ventrum of the urethral meatus 
for histological study and to mitigate the stenosis which had progressively ob¬ 
literated the orifice. Urethral dilatations were done for a one month postoperative 
period. This patient has now been followed for approximately 6 months. There 
is no evidence of recurrence and the urethral meatus has remained adequate. 

SUMMARY 

A brief summary of previous case reports and descriptions of balanitis xerotica 
obliterans is given. 

An additional case report is presented. 

We wish to thank Dr. Fox Miller, dermatologist, for his collaboration in the 
diagnosis and treatment of this patient, also Dr. Merlin L. Trumbull and Dr. 
W. T. Snodcly, pathologists of the Baptist Memorial Hospital, Memphis, Tenn. 
for establishing the histological diagnosis. Dr. Zola K. Cooper, Department of 
Pathology, Washington University School of Medicine, St. Louis, Mo. was 
kind enough to confirm the diagnosis from the histological sections. 

899 Madison Ave., Memphis 8, Tenn. 
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ANOMALIES AND COMPLICATIONS OF THE UROGENITAL 
TRACT ASSOCIATED WITH CONGENITAL IMPERFORATE ANUS 

HARRY M SPLNCE 

Prom the Urological Departments of the Dallas Medical and Surgical Clinic, Children’s 
Medical Center, and Parkland Hospital, Dallas, Texas 

Of the 44 cases of congenital impelforate anus seen at Te\as Children’s Hospi¬ 
tal and Parkland Hospital since 1946, fifteen or appi oximately one third have 
exhibited some major uiological disordei This complicating uiologieal component 
of any given case of imperfoiate anus may arise m one of tluee ways* 1) by 
co incidence, with, no direct relationship othei than the tendency of congenital 
anomalies to be multiple, 2) fiom faulty embiyological development of the 
primitive hindgut with persistence of a cloaca or the foimation of a recto-uiethral 
fistula, and 3) thiough opeiative accident in the surgical coirection of the ong- 
mal condition 


Table I 


Coincidental 

Etiology 

3 

Fault} embryology 


10 

Operative injui} 


2 

Recto luethial fistula 

Type 

5 

Rectovesical fistula 


2 

Persistent cloaca 


5 


The incidence of these mechanisms and the abeirant communications found 
in my senes aie shown in table 1 In addition uiinary infection and ureteral ob- 
stiuction caused by massive fecal impaction fiom a poorly functioning lecon- 
stiucted anal outlet, may fuithei complicate the pioblem (fig 1) Certainly all 
who deal with cases of imperfoiate anus must be constantly on the alert for the 
occunence of uiological complications 

EMBRYOLOGY 

The normal embiyogenesis of these parts is shown in figuie 2 The downward 
glow th of the uroiectal septum divides the pnmitive cloaca into the bladder and 
urogenital sinus ventially and the lectum doisaliy At about the time this parti¬ 
tion is completed, the cloacal membiane ruptuies to piovide sepaiate outlets foi 
the uiogenital tiact antenoily and the lectum posteiiorb' Failure of the lattei 
orifice to develop icsults m the condition designated by the clinical teim “impel - 
forate anus ” The rectal pouch may terminate blindly at either a low or a com- 
paratnely high le\el The possible \aneties of fistulous communication with the 
urogenital tract are a recto\esical fistula, a lecto urethial fistula, or a persistent 
cloaca (fig 3) 

Read at annual meeting, American Urological Association, St Louis, Mo May 13,1953 
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Fig 1 *1 and B, e\cietory urogiams showing fecal mass causing bilateial uieteial ob¬ 
struction in a child with a poorly icconstructed anus C, nnpiovement in urograms after 
adequate bowel outlet established by “pull-thiough” technique. 



Fig 2. Normal embryologieal development 
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Tig 3 Typet* of fistula found 


CLINICAL PICTURE AS IT CONCERNS THE UROLOGIST 

Excluding foi the moment the cases m which the uiologtcal abnoimahty is 
meiely co incidental, the clinical findings will depend upon the age at which the 
patient with impeifoiate anus is fust seen, and the suigieal pioceduie to which 
he may alieady have been subjected The passage of mine per tectum 01 of gas 
and/or feces pet uicthiam constitutes puma facie evidence of abnoimal com¬ 
munication between the geiuto-urinaiy and intestinal tiacts In the newborn, 
meconium may exude fiom the external urinary meatus, but its absence does not 
exclude the possibility of a fistula being present Not infrequently the fistulous 
communication is fust discovered by the snigeon when a gush of urine is en- 
counteied while he is freeing up the gut eithei fiom below 01 aboie 

If no such uiological component is appaient at birth 01 evident at opeiation 
peifoimed dining the neonatal penod, and if a satisfactoiy bowel outlet is piesent, 
seieial weeks, months, 01 even yeais may elapse befoie these cases come to the 
attention of the uiologist Signs and symptoms of chiomc or recunent uunaiy 
tract infection, often with an obstructive element, may bung the patient in at 
this stage, and it is lieie that co incidental unnaiy tiact anomalies should be 
suspected In seieial of out cases, advanced renal damage had occuired befoie it 
was leahred that the cause of the child’s ill health lay in the uunaiy tract Like¬ 
wise an overlooked lecto uiethial fistula of eithei congenital 01 acquned type, 
may become appaient only aftei a considciable peuod of time when feces appeal 
m the mine 01 vice icisa True cloacal defects aie leadily incognizable at the 
initial examination 


TnEvriiENT 

Until lecentlj, the piefened method of coirection of the impeifoiate anus 
itself has been by the pel meal loute whencvei possible In some instances, simple 
incision of the impeifoiate anal membrane has sufficed, but m most cases a more 
extensile penneophsty has been lequired to bung the blind ending leital pouch 
down to the peimeum to establish noimal anoieitnl lelations In case this was 
found to be impossible of accomplishment fiom below a sigmoid colostomy was 
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Fig. 4. “Pull-thiough” operation (after Norris) Abdomen opened; rectum found ter¬ 
minating in urethra. 

done and the proctoplasty deferred until the age of two or three years. The ease 
with which a urethral injury might take place or a fistula be overlooked by the 
perineal approach in the newborn is readily apparent. The difficulty one might 
experience in excising and closing such an opening is also obvious. 

In 1949 Norris proposed a one-stage combined abdomino-perineal “pull- 
through” type of operation, as illustrated in figures 4, 5 and 6. Through the 
opened abdomen the bowel is dissected from the pelvic floor downward until the 
blind rectal end is isolated. A clamp is then inserted through a short perineal 
incision in the estimated center of the sphincteric area, and the rectum drawn 
out through this and sutured to the skin of the perineum. In my opinion the 
“pull-through” operation is particularly adapted to the early correction of pre¬ 
existing recto-urethral fistula (fig. 3, B). Likewise, the hazard of producing such 
a fistula accidentally is less than in the conventional perineal procedure. 

When these distressing cases come to the attention of the urologist compara- 



Fig. 5. Second step of operation. Fistula seveied and urethral opening closed 
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tively late in their couise, often after one or more operations have already been 
performed, they represent most difficult problems. At this point each case must 
be individualized, and no hard and fast rules of management can be laid down. 
In general terms, carefully planned stage procedures should be carried out, 
directed at preservation of renal functionby relief of obstruction, complete separa¬ 
tion of the urinary and bowel channels, the establishment of bladder and rectal 
continence, and conection of external genital deformities. The aims of the opera¬ 
tion aie listed in their approximate order of importance. 



Fig. 0. Third step in which bowel (after emptying) is pulled through perineal incision. 

Before embarking on any operative attack, one is well advised to make as 
accurate a diagnosis as possible of the exact conditions present. This is best 
achieved by an unhurried local examination under anesthesia, combined with 
cysto-urethroscopy, endoscopy of the bowel, urography, and roentgenographic 
bowel studies. 


SURVEY OF A PERSONAL SERIES OF 15 CASES 

In my series of 15 cases, the relationship of the urological abnormality to the 
imperforate anus was regarded as co-incidental in three patients, all males, and 
consisted of a bladder neck obstruction with bilateral hydronephrosis in two and 
of a massive unilateral hydronephro-ureter in the third. In an additional five 
cases the presence of only one kidney could be demonstrated and a diagnosis of 
unilateral renal agenesis seemed warranted. 

In the remaining 12 cases some type of abnormal communication betn een the 
lectum and lower urogenital tract was present. In five males this opening took 
the form of a recto-urethral fistula. Of these, three obviously were due to faulty 
embryologieal development, while in two the fistula probably resulted from 
surgical trauma at the time of the anoplasty. Lastly, 7 cases were encountered 
in which some variation of a persistent cloaca was found. Four of these were 
females in whom, in addition to a rectovaginal fistula, the urethra and vaginal 
outlet were malformed, so that urine and feces weie admixed in a common pouch 
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before being expelled through a single opening. Three males were considered to 
have had a persistent cloaca. The rectal pouch ended in the bladder in two of 
these, and in the third discharged through a midscrotal hypospadiac opening. 

CASE REPORTS 

An example of a coincidental condition follows. 

Case 1. J. B. C., Texas Children’s Hospital No. 150. An attempt to enter the 
bowel from below on the first day of life was unsuccessful in this male infant, 
so a double-barrel colostomy was done, which worked satisfactorily. During 
the following months the child did poorly and had numerous febrile attacks dur¬ 
ing one of which pus was found in the urine. At seven months of age, a complete 
urological study was carried out revealing a normal right kidney and a marked 
left hydronephrosis and hydro-ureter, apparently due to a constriction at 
the left ureterovesical junction (fig. 7, A). A nephro-ureterectomy (fig. 7, B 
and C) restored the child to health. Subsequently a successful anal reconstruc¬ 
tion was done. 

The next two case reports illustrate the management of urethrorectal fistulas 
following operative injury at the time of the original anoplasty. 

Case 2. D. A., Texas Children’s Hospital No. WW-835. A 6 months old boy 
had passed a mixture of urine and feces intermittently from both the anus and 
urethra following perineal anoplasty. Complete urological study revealed a 
urethro-rectal fistula (fig. 8). He was cured by the conventional Young-Stone- 
Whitehead procedure (such as is employed for repair of recto-urethral fistula 
after perineal prostatectomy) whereby a sleeve of rectum was brought out through 
the perineum so that the original defect in the bowel wall came to lie outside the 
skin margin. 

Case 3. M. D. F., Texas Children’s Hospital No. 7255. The findings in this 5 
year old boy are shown in figures 9 and 10. Apparently the urethra had been 


t 


Fig. 7. Case 1. A, preoperative pyclo-ureterogram. B and C, surgical specimen 
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completely transected when he was operated upon 6 hours after bath. All urine 
passed through a non-sphincteric anus. Complete perineal dissection permitted 
anastomosis of the two ends of the uiethra over a splinting catheter with success¬ 
ful lestoration of its continuity and surprisingly good urinary continence. An 
incidental finding was a congenital solitary kidney. 



Fig. 8. Case 2. Recto-urethral fistula resulting from injur}' at time of anoplasty. Suc¬ 
cessfully retailed by Young-Stone-Whitehcad procedure. 


initial operation 



The following three case repoits ate representative of anomalies due to faulty 
embryological development. Case 4 is that of a rectovesical fistula, while cases 5 
and 0 illustrate persistence of the cloaca in a female and male lespectively. 

Case f. D. H., Patkland Hospital No. 84508. A loop colostom}' had been done 
a few hours after biith on this male infant. At the end of 48 hours no mine had 
been voided so the infant was catheteiized and meconium but no mine was ob¬ 
tained. An opaque cystogram showed reflux up the distal segment of the colos¬ 
tomy loop which v’as confirmed by injecting indigo carmine through the catheter, 
noting its appearance at the colostomy opening. Blood urea was 122 mg. per cent. 
The child died 5 daj's after birth and on postmortem light kidney and uieter were 
found tobeabsent. Theleft kidney was lepiesented byan enlarged h 3 ’dronephrotic 
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Fig 10 Case 3 Pieopeiative (upper left), blind ending of uietlna in bulb shown on 
urethrogiam Note ieflu\ of dye into pelvic veins Lowei lett, solitaiy kidney, small low- 
lying bladdei Postoperative (uppei light), uiethral continuity established Lowei light, 
largei, moie noimal-appeaung bladdei 

sac with a dilated and tortuous uieter The distal end of the colon opened into 
the base of the bladder, forming a lectovesical fistula, (fig. 11). 

Case 5. K. B., Texas Children’s Hospital No. XN-557. A 2jA year old gnl 
dribbled urine and feces continuously through a common perineal orifice Theie 
was marked excoiiation about the genitalia. After several unsuccessful attempts 
by other methods, this case was solved by doing a Noiris "pull-through” type 
operation which completely diverted the fecal stream and permitted reconstiuc- 
tion of the urethia from the anterior vaginal wall. (fig. 12). 

Case 6. C. H , Parkland Hospital No. 81452. A 41 year old man had never 
sought medical attention pnor to his admission for right abdominal pain Pie had 
been born with an impeiforate anus, and thioughout his entiie life had passed all 
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Fig 11 Ca«e 4 (Left) findings at autopsj (Right), on making a cjstogram the radio¬ 
paque d>e flows into distal segment of bowel (Below), photograph of autopsy specimen 



Fig 12 Ca^e 5 (left), schemi before defimtne anoplastj (Right), ippearance of 
getnt ill i before and after cloaca \\ as abolished 
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Fig. 13. Case 6. At left (above) penoscrotal hypospadias through which all e.xcieta 
passed. (Below), imperforate anus. Diagram shows abnormal communication. 


excreta through the hypospacliac opening shown in figure 13. He was continent 
of both urine and feces. The remarkably normal appearance of the upper urinary 
tract is shown in figure 14, A. The urethrogram (fig. 14, B) demonstrates the 
separate openings of the prostatic urethra and the bowel into the bulbous urethra. 
No operation was recommended in this case as I doubted my ability to improve 
the satisfactory functional result he had enjoyed for 41 years. 



Fig. 14. Case 6. A, normal retrograde pyelogram. B, uiethrogram through hypospadiac 
meatus showing prostatic urethra and rectal aperture. 
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SUMM AR1 

Typical uieteiovesical and xesical neck obstruction may occui by chance as a 
concunent congenital defect not duectly lelated to the bowel atiesia Failuie of 
the infant to do as well as might be expected aftei successful lelief of the intes¬ 
tinal tract obstiuctionshouldcallfoi piomptuiological study, especially if pyuria 
is present Tieatment heie consists of conection of the primaij urological 
disoider by the usual standaid technique 

The chaiactenstic genito urinary anomaly associated with mipeifoiate anus 
consists of some form of abnoimal communication between the lowei intestine 
and the gemto unnaiy passages, and is caused by failure of the urorectal septum 
completely to partition the tw o channels The possibility that the communication 
may have lesulted fiom accidental opening of the uiethia or bladder at the time 
of anoplasty must be borne in mind Depending on the location of the fistulous 
communication, and on the sex of the individual, the patient may exhibit 1) a 
rectovesical fistula, 2) a lecto uietlnal fistula, oi 3) some vanety of persistent 
cloaca The fhsttwotypes occui predominantly m males, the last ismoie common 
in females 

The treatment of such cases must be highly individualized The common aim, 
howevei, is complete sepaiation of the urmaiy and intestinal tracts and estab 
lishment of control at both outlets Recent experience has demonstiated the 
advantages of combined abdommo pcnneal “pull-thiough” type operation 
Ptehminaiy colostomy may be desirable in ceitam cases 
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Fig 13 Case 6 At left (above) penoscrotal hypospadias through which all excreta 
passed (Below), imperfoiate anus. Diagiam shows abnoimal communication. 

excreta through the hypospadiac opening shown in figure 13. lie was continent 
of both urine and feces. The lemarkably normal appearance of the upper urinaiy 
tract is shown m figure 14, A. The urethiogram (fig. 14, B) demonstrates the 
separate openings of the prostatic urethia and the bowel into the bulbous urethia. 
No operation was recommended in this case as I doubted my ability to impiove 
the satisfactory functional result he had enjoyed for 41 yeais. 



Fig 14 Case 6 A, noimal retiograde pyelogram B, urethrogram thiough hypospadiac 
meatus showing piostatic urethra and rectal aperture. 
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Fig. 1. A. normal x-rav film of chest, November 23, 1951. B, extensive miliary involve¬ 
ment of both lung fields, February 25, 1952. C, August 12, 1952, taken after completion of 
stilbamadine therapy. Note degree of clearing that has taken place. 


This profuse green-yellow discharge was different from the purulent secretion 
of severe prostatitis. A similar secretion is described by Bunge and Harness in 
their case. There were no other positive physical findings. The skin was clear 
and lungs were negative on examination. Admission x-ray film of chest was 
normal (fig. 1, A). Excretory urogram was normal. Serology was negative. Acid 
phosphatase 0.0, S.J.R. units, blood urea nitrogen 18. Urinalysis revealed a trace 
of albumin and numerous white blood cells and 5-0 red blood cells per high power 
field. An electrocardiogram was normal. The patient was placed on a regimen of 
gantrisin 1.0 gm. every 6 hours and prostatic massage twice a week for 2 weeks. 
On December 11, 1951 an area of fluctation was noted in the prostate at the base 
of the gland and concomitantly he became considerably more comfortable. 
Shortly after this an uleerated, vesicular eruption developed over the face, arms, 
back and left foot. On December 20, 1951 he was seen by the consultant in 
dermatology who made a tentative diagnosis of furunculosis. On December 27, 
1951 the prostate was exposed through a perineal approach and a large abscess 
involving most of the gland was incised and drained. Cultures from the prostate 
and the skin lesion produced Blastomyces dermatitides thus first establishing the 
diagnosis. Further studies were initiated with these findings: Skin sensitivity 
test with both autogenous and stock vaccine employing 0.1 cc of 1/10,000 dilu¬ 
tion produced no reaction; complement fixation (performed by Department of 
Mycology, Duke University Hospital) positive 1:4; in vitro sensitivity tests to 
undecylenic acid demonstrated complete inhibition in less than 3 niicrograms 
per mililiter with good growth in the controls. X-ray films of the lungs January 
4, 1952 revealed a diffuse punctate, miliary nodulation throughout both lung 
fields. He was given a trial of potassium iodide during which the skin lesions 
became worse, and bilateral epididymitis developed, therefore potassium iodide 
was discontinued and undecylenic acid 13.20 gm. daily in four divided doses was 
administered beginning January 11, 1952. This with gantrisin 1.0 gm. 4 times 
daily, supportive therapy in the form of blood transfusions, vitamins and a 
nourishing diet was his treatment for several months. An x-ray taken February 
25, 1952 is shown in figure 1, B. During this time he gradually improved and then 
began to relapse with recurrence of the prostatic abscess. Therefore undecylenic 
acid was discontinued on April o, 1952 and aureomycin 3 gm. daily as recom- 
mencd by McVay and Carroll* was instituted. At this time x-ray examination of 
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BLASTOMYCOSIS OF THE PROSTATE WITH MILIARY 
DISSEMINATION TREATED BY STILBAMIDINE 

ALBERT H. BURR and THOMAS R. HUFFINES 
From the Urological Section, Veterans Administration Hospital, Oteen, jV. C. 

North American blastomycosis was first described by Gilchrist in 1894. 1 It is 
caused by infection with Blastomyces dermatitides, a fungus which on Sabou- 
rauds medium at room temperature grows as a white mould with characteristic 
mycelia. 2,3 The portal of entry is not known. It is generally believed that the 
fungus enters the body via the respiratory tract or through an abraided skin 
area. 4 ’ 8 Involvement of prostate occurs, though rarely, in the systemic form of 
the disease. Moore and Halpern 5 after a review of the literature found 12 in¬ 
stances of prostatic involvement, all of them part of disseminated disease. They 
add 2 cases of blastomycosis of the prostate both with lung lesions. In both of 
these cases the presenting symptoms were those of vesical neck obstruction. In 
one case, the cutaneous lesions followed four weeks of prostatic massage. Bunge 
and Harness 6 add 1 case of prostatic involvement accompanied by pulmonary 
blastomycosis later developing cutaneous lesions, though no prostatic massage 
was employed. Botvinick 7 reports a case presenting first cutaneous lesions, then 
one year later a prostatie abscess and roentgenologic evidence of pulmonary dis¬ 
ease. Blastomyces dermatitides was obtained from the prostatic secretion. 
Schwartz and Baum 8 reviewed 58 cases of blastomycosis; twenty-two from Cincin¬ 
nati and thirty-six from files of the Armed Forces Institute of Pathology. They 
found 6 patients with prostatie involvement. These were secondary to systemic 
blastomycosis primarily with pulmonary involvement. This is an excellent re¬ 
view. The purpose of this presentation is twofold: 1) to record the following ad¬ 
ditional case of prostatie blastomycosis which is apparently unique in that the 
primary lesion was in the prostate without demonstrable systemic or cutaneous 
disease on admission; and 2) to report the favorable response in a patient with 
severe miliary blastomycosis to stilbamidine. 

CASE REPORT 

A 55 year old white male carpenter recently returned from Eastern, N. C. 
(an endemic area according to Martin and Smith 2 ) was admitted to the urologic 
section November 22, 1951 with symptoms of vesical neck obstruction. Exami¬ 
nation revealed a firm, enlarged prostate gland, grade 3, which was tender. 
Prostatie secretion after massage was green-yellow in color, copious in amount 
and was a solid mass of pus cells on microscopic examination of the wet drop. 

Accepted for publication April 29, 1953. 

1 Gilchrist, T. C.: J. Cutan. and Genito-Urin. Dis., 12: 496, 1S94. 

- Martin, D. S., and Smith, D. T.: Am. Rev. Tuberc., 39: 275-304, 1939. 

3 Martin, D. S. and Smith, D. T.: J. Lab. and Clin. Med., 21: 1289-1296, 1936. 

4 McVay, L. V., Jr. and Carroll, D. S.; Am. J. Med., 12: 2S9-301, 1952. 

5 Moore, M. and Halpern, L. K.: J. Urol., 60: 612-622, 194S. 

6 Bunge, R. G. and Harness, W. N.: J. Urol., 66: 263-264, 1951. 

7 Botvinick, I.: A. M. A. Arch. Derm. Syph., 62: 936-037, 1930. 

8 Schwartz, Jan and Baum, G. L.: Am. J. Clin. Fathol., 21: 999-1029, 1951. 
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inseited into the piostatie cavity This initial focus gave no fuither tiouble and 
theieaftei the piostate leroamed baiely palpable and free of infection Howeier, 
the patient continued to decline and auieomycni was stopped June 8, 1952 when 
stilbamidme became available to us At this time, the patient was moribund in 
appearance with a daily fevei spiking to 101F, bedfast and unable to feed him¬ 
self Weekly blood counts levealed perststent leukocytosis aveiagmg 15,000 to 
20,000 and sedimentation rate peifotmed once a month langed fiom 2G to 30 
The mcieased spinal fluid piotem has been noted above leading to the suspicion 
at least, of central nervous system involvement and to suppoit tins theie were 
personality changes Beginning June 9, 1952 150 mg of stilbamidme m 500 tc 
of normal saline was admimsteied intravenously daily for 17 days A second 
course was giren staiting July 17, 1952 aggiegatnig a total of 4 8 gm A rest 
peaod between couises was observed Two weeks aftei the initial dose, the skin 
lesions weie healed He began a giadual but definite geneial improvement, with 
increase m stiengtli and well being, and mental clearing accompanied by progres¬ 
sive decrease in the miliary nodularity m chest films The film dated August 12, 
1952 showed only fault mteistitial infiltration left uppei lobe and right mid lung 
field (fig 1, C) He became afebnle, the leukocytosis declined to 10,000 on August 
1, 1952 and sedimentation late was 22 on August 12, 1952 The lather seiere 
conjunctivitis failed to lespond to treatment with auieomycni ointment and 
gantrisin eye diops, but giadually subsided on tieatment with coitisone eye diops 
and stilbamidme The epididymitis persisted unchanged and was not tieated 
surgically since it would entail danger of further miliaiy spread The patient was 
discharged but was leadmitted on October 7, 1952 with severe epididymo- 
orclutis, light The left epididjmitis was essentially unchanged The difficult 
decision to peifoim bilateral epididymo orchiectomy was established This suig- 
ery was “covered” with another couise of stilbamidme Opeiation perfoimed on 
October 24, 1952 fust ligating both cords to pi event spiead during manipulation 
Postoperative course has been uneventful Theie has been no evidence of any 
reactivation of the disease Pathological examination of the removed organs by 
Di E D Peasley confiimed the diagnosis (fig 2) 

The patient letuined for follow up examination Novembei 23, 1953 No evi¬ 
dence w as found of activity of the blastomycosis X-i ays of the lungs w ere noi mal 
The blood count w as noi mal, sedimentation rate normal No evidence was piesent 
of activity of the eye lesion or of the prostatic lesion, and the skm revealed no 
e\ idence of actn lty 


COUMTNT 

There are seveial peitincnt factors in this case which justify emphasis 1) 
The only similar case found aftei a rathei caieful investigation of the hteiatuie 
is that lepoited by Mooie and Halpein 5 2) The rapid, seieie miliaiy spiead 
following oi coincidental with piostatic massage 3) The appaiently excellent 
response to stilbamidme aftei adequate trial with the common and less common 
tlieiapeutic agents lecommended foi the tieatment of this lethal disease This 
eneouiaging response is more impressne when it is noted that in addition to the 
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type of disease, that is, combined systemic and cutaneous, the skin test was 
negative and complement fixation positive, a nearly hopeless condition according 
to the immunologic studies of Smith. 9 

Blastomycosis is not a rare disease. Since 1942, nine patients with this infection 
have been treated at these hospitals and four are currently under treatment. These 
13 cases represent blastomycosis confirmed by culture, surgical specimens or 
autopsy. They will be analyzed in greater detail in the paper mentioned below. 
Only two of these thirteen individuals represent the purely cutaneous form of 
the disease. Autopsy material is available in 3 cases, two of which present renal 
involvement by blastomycosis, but no other genito-urinary infection with this 
fungus. 

The results of undecylenic acid in the treatment of fungus diseases will be 
presented elsewhere by the Thoracic Surgical Service, Oteen Division. A compre¬ 
hensive study of stilbamidine and other aromatic diamidines, their pharmacology, 
mode of action and therapeutic potentialities is presented by Schoenbach and 
Greenspan. 10 Case reports of clinical use have been made by Schoenbach, Miller, 
Ginsberg and Long 11 and Schoenbach, Miller and Long. 12 These authors were the 
first to use this drug in the treatment of blastomycosis. Stilbamidine should be 
administered only in a hospital where the patient can be followed with hepatic 
and renal function studies, serial x-ray examinations, urinalyses, blood counts 
and neurological examination. All of these were carried out in this patient but 
are not recorded in detail since no pertinent findings were encountered other than 
noted in the case report. It is a potent drug and instances of trigeminal neurop¬ 
athy and kidney and liver injury and death have been collected and recorded 
in the articles by Schoenbach et al. When fresh powder unexposed to sunlight 
or air has been employed serious hepatic or renal damage has not been encoun¬ 
tered. The neuropathy is a late and unexplained complication. 

CONCLUSIONS 

A case of severe, miliary blastomycosis following or co-incidental with prostatic 
massage of a primarily involved prostate resulting in demonstrable involvement 
of lungs (severe); skin; epididymides, bilateral; and probably of the right eye 
and central nervous system is presented. 

Encouraging results, following treatment with stilbamidine after adequate 
trial with the common and uncommon therapeutic agents recommended for the 
treatment of this highly fatal disease are recorded. 

Further trial of stilbamidine is recommended. 

Blastomycosis is not a rare disease; thirteen proven cases have been encoun¬ 
tered at these hospitals during the past ten years. 

The authors express their gratitude to the staff of the Medical Service of this 
hospital who assumed the care of this patient after his second operation and 
administered the stilbamidine. 

3 Smith, D. T.: Ann. Int. Med., 31: 463-469, 1949. 

10 Schoenbach, E. B. and Greenspan, E. M.: Medicine, 27: 327-377, 1948. 

11 Schoenbach, E. B., and others: J. A. M. A., 146: 1317-1318, 1951. 

12 Schoenbach, E. B., Miller, J. M., and Long, P. H.: Ann. Int. M., 37: 31-47, 195^. 
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PERSISTENT ANTERIOR LOBE OF THE PROSTATE GLAND 
OSWALD S LOWSLEY i\d ALEJANDRO PEREZ VENERO 

from the Oswald Swmney Lowsley Foundation, Inc , St Clare's Hospital, Hew York, A' Y 
and the Cllnica San Fernando, Panama, It P 

Studies of the embiyology of the prostate gland, made by the serum author 
in 1912, revealed the fact that the human pi estate gland begins its deielopment 
in the thud month of intra utenne life, fiom five foci which Iatei foim the five 
lobes of the gland, namely, the antenoi, postenor, middle, and light and left 
lateial lobes In this communication, we are concerned particularly with the 
antenor lobe 

Cases of disease of the antenoi lobe are so laie that the authois deem it ad¬ 
visable to call the attention of the piofession to the fact that such lesions do 
occur occasionally and lequne treatment 

EUniUOLOGICAL CONSIDERATIONS 

The anterior lobe of the prostate gland begins its development simultaneously 
with the other lobes, being formed from tubules oiigmating fiom the lentral, or 
anterior, wall of the posterior uiethia together with their suiroundmg stioma 
At first relatively large and multi-branched, and of equal importance to the tu¬ 
bules of the other lobes, they gradually contract, and by the twenty second week 
appear to have lost most of their branches Thereafter, they shrink into increasing 
insignificance so that at bnth the antenoi lobe tubules show no lunnna and appear 
as small, solid epithelial outgiowths 

Ou raie occasions, however, the antenoi lobe tubules peisist into adult life 
In one case observed by the semot author, the prostate of a 17-year-old boy, w ho 
died from pneumonia, showed antenoi lobe tubules fully developed and filled 
with secretion, just as were the tubules of the othei lobes 

0vei a period of 44 years of study of, and surgical experience w ith, the pi ostate 
gland, the senior author has observed only IS cases of persistence of the anterior 
lobe The material studied has consisted of embryological, anatomical, and 
surgical specimens, and these have numbered in the thousands 

CLINICAL ASPECTS 

Most of the persistent antenor prostatic lobes have consisted of small (pea¬ 
sized) inti usions from the ventral aspect of the vesical sphincter, and have been 
discovered at routine cystoscopy 01 at autopsy, having caused no untoward 
symptoms 

How r:\er, more senous results are observed on occasion The lobe may become 
subject to disease—almost always adenomatous hypertiophy—and may then 
cause serious obstruction to urination 

When theie is an enlargement of the antenoi lobe, it is usually a sohtaiy en¬ 
largement—this lobe laiely participating in a geneial enlaigement of the pi ostate 
gland 

Read at annual meeting, \mencan Urological Vs-ocntion, St Louis, Wo W'i\ 12, 1953 
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One anterior lobe intrusion was seen by the senior author together with Leon 
Howard, of Denver, and in a recent personal communication he stated that he 
had seen only one other in 45 years of “looking into bladders.” In both of these 
cases, the lesion had the appearance and feel of malignancy. The first patient was 
lost track of and the pathological diagnosis is unknown; in the second case, the 
resected tissue showed no evidence of malignancy. 

More recently, 2 cases with adenomatous hypertrophy have been observed. 
Both were treated by operation, and are described below. 

CASE OF PERSISTENT ANTERIOR LOBE WITH HYPERTROPHY TREATED BY 
SUPRAPUBIC ENUCLEATION 

In a case of the junior author, seen at the Clinica San Fernando, in Panama, 
an anterior lobe caused complete obstruction to urination in a comparatively 
young man (aged 30 years), necessitating removal by a suprapubic operation. 

A. A., aged 30 years, was admitted to the Clinica San Fernando on August 20, 
1952, complaining of recurrent episodes of marked difficulty in urinating. He 
stated that, so far as he could remember, he had never been able to void freely, 
always requiring several minutes of straining to initiate the act, with continued 
difficulty throughout the act. This difficulty would be more marked at some 
times than at others, and when increased, he would also feel tired and nervous. 
There had been no nocturia or hematuria. He was married, had three children, 
and the sexual act was entirely satisfactory. Five years previously, he had been 
advised to have a cystoscopic examination but had refused because of fear of 
instrumentation. 

Physical examination revealed a small urethral meatus but was otherwise 
negative. The prostate per rectum was of average size and consistency, and 
symmetrical in outline. The secretion showed only a few pus cells. However, on 
asking the patient to void, a marked difficulty was observed, about 5 minutes 
being required to initiate the act. The urinary stream was of small caliber with 
weak force. The laboratory findings were all within normal limits. The blood 
pressure was 110/80. 

ITxler local anesthesia, and following a meatotomy, cystoscopic examination 
and bilateral pyelography was performed. A solid tumor mass was found at the 
anterior portion of the bladder neck; eystoscopically, this resembled a middle 
lobe prostatic hypertrophy, grade III, in an inverted position. The bladder wall 
showed moderate coarse trabeculations but there was no residual urine. Inspec¬ 
tion of the bladder neck with the retrograde lens showed the tumor mass to be 
attached to the anterior lip of the bladder orifice from about 10 o’clock to 2 
o’clock, protruding into the lumen and extending more intravesically than 
intraurethrally. The upper urinary tract was anatomically and functionally 
within normal limits, and the urine from each kidney was negative on stained 
smear and culture. 

A diagnosis of “hypertrophy of a persistent anterior lobe of the prostate with 
urinary obstruction” was made and operation advised. A consultation was held 
with other urologists in Panama and with the senior author, who was visiting 
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Fig 1 Adenomatous hjpertiophy of persistent antoiior lobe of piostate removed by 
1 this case, nas more intravesical than intra-urethral 

en through the cjstoscope 2, Sagittal view shoving 
. . posure of hypeltiophy 4, Clainp in vesical orifice, 

shoving extent of hypertrophy of anteiior lobe 

there, and the diagnosis was confiimed by all. It was suggested that the mass 
might be lemoved by either tiansuiethral lesection or suprapubically, but the 
transvesical appioach was chosen by the junior author as the mass seemed to be 
moie intiavesical than mtrauiethial. 

On September 3, under spinal anesthesia, and -without preopeiative catheter 
drainage, opeiation -was peiformed by the junior author. Using a conventional 
midline incision, the bladdei was opened and the tumor easily enucleated after 
incising the mucous membrane over it. The mucous membrane was then closed 
with intemipted sutures, and bleeding controlled by tiaction for 24 hours on a 
Foley catheter with a laige bag. The prevesical space was drained and a supra¬ 
pubic tube was left to drain the bladder (fig 1). 
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A blood transfusion of 500 cc was given during the operation, and the immedi¬ 
ate postoperative condition was excellent. 

The pathological report described a solid mass of grayish tissue, semi-ovoid 
in shape, with a smooth convex and a rough concave surface, weighing 9 gm. The 
microscopic diagnosis was: “Benign cystic adenoma of the anterior lobe of the 
prostate.” 

Postoperatively, there was very slight bleeding for the first 48 hours and none 
thereafter. On the eighth day, the suprapubic tube and prevesical space drains 
were removed and the wound allowed to heal. The Foley catheter was removed 
on the sixteenth day, and the patient was able to void freely with no leakage 
from the wound. Two days later, he developed a temperature of 101F but there 
was no evidence of fluid or pus in the prevesical space. The indwelling catheter 
was replaced and mixed antibiotics were given, as the urine showed many pus 
cells and a mixed gram-negative bacilli and gram-positive streptococci flora. The 
temperature subsided 2 days later, and in another 2 days the catheter was re¬ 
moved but the antibiotics were continued. He was discharged on the twenty- 
fifth postoperative day, free of fever, feeling well, voiding freely, and with 
negative urine. 

One month after his discharge, a 27F sound was passed with ease. He has 
been followed for 6 months and now voids freely, has excellent sphincteric control, 
and states that he never felt better in his life. 

CASE TREATED BY TRANSURETHRAL RESECTION 

C. G., aged 62 years, was admitted to St. Clare’s Hospital on November 9, 
1952 because of urinary frequency, urgency, dribbling, and dysuria. 

Eight years previously, he had had a transurethral resection for adenomatous 
hypertrophy of the prostate, but there had been persistence of the urinary symp¬ 
toms. Otherwise, his past history was uneventful, save for an appendectomy and 
a bilateral epididymectomy for chronic epididymitis 5 years earlier. 

Physical examination was negative except for absence of the epididymides. The 
blood pressure was 150/90. The laboratory findings were within normal limits. 
The blood urea nitrogen was 15.1. 

Cystoscopic examination revealed a completely satisfactory removal of the 
middle and lateral portions of the prostate gland. However, there was a mass on 
the roof of the vesical orifice, about the size of the end of one’s thumb. Tins was 
diagnosed as a persistent anterior lobe of the prostate that had become hyper¬ 
trophied. 

On November 10, under spinal anesthesia, and without preliminary catheter 
drainage, transurethral resection of this mass was done. With the Kinvin re- 
sectoscope, the projecting areas of tissue were carefully removed and sent to the 
laboratory for examination (fig. 2). 

The pathological report was as follows: “Gross: Specimen consists of 9 pieces 
of prostatic tissue weighing altogether 4 gm. The largest of these measures 1>8 
by .9 by .5 cm. and the smallest 6 by 5 mm. They are of moderate consistency. 
Microscopic: The glands are, for the most part, regular, but a few show multi- 



TDRSISTENT ANTERIOR PROST1TIC LOBE 


473 



Fig. 2. Removal of hypertrophied antenor lobe with Ivirwin resectoscope. 1, Coudition 
as seen through lesectoscope 2, Excutsion of loop in removing lobe 3, Result after removal 
of hypeitroplned mass -1, Sagittal section showing lcmoval of hypertrophied anterior lobe 
with resectoscope 

layeiing and infolding of the epithelium. In the region of the uiethia there are 
collections of lymphocytes. Diagnosis: Prostate showing moderate glandular 
hyperplasia and moderate chronic inflammation.” 

Convalescence was satisfactoiy, and the patient was discharged on the fif¬ 
teenth postoperative day in very good condition. 

Subsequently, a 28F sound was passed on two occasions. He is now entirely 
free fiom the symptoms which brought him in for the second operation. There 
is no lesidual urine, and his urine is clear. 

SUMMARY AND CONCLUSIONS 

The anteiior lobe of the prostate gland is usually only of academic interest, 
because by the time the child is born it has, in most cases, shrunken to insignif¬ 
icance. 

In a few instances it may persist and become subject to disease. The lesions 
thus far met with in the senior author's experience, numbering 18, have always 
been adenomatous hypertrophy—with the possible exception of one case, which 
was believed, but not proven, to be carcinoma. 

An enlaigement of the anterior lobe manifests itself by causing obstruction to 
ill illation, very much in the same manner as does enlargement of the subcervical 
group of tubules. This interference with micturition may vary from slowness in 
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starting the stream, to incomplete emptying of the bladder with a considerable 
amount of residual urine. In fact, one of our patients stated that he never in his 
entire life knew what it was to void with comfort until after his anterior lobe 
had been removed. 

Attention is called to this condition because it is quite possible to overlook the 
lesion which may be entirely unsuspected as the cause of obstruction, coming, 
as it does, from the ventral aspect of the vesical orifice. 

The treatment consists in removal of the obstructing mass. This may be done 
either by open operation with enucleation, as in one of the cases described here, 
or by transurethral resection, which was done in another of our patients. 
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MALIGNANT TESTIS TUMOR, CRYPTORCHIDISM AND 
POLYORCHIDISM IN A PSEUDOHERMAPHRODITE 

JACOB TAUB 

from the Department of Pathology, Westchester Square Hospital , Bronx, N Y 

Appioximately 06 cases of malignant testicular tumor in pseudoheimapkio- 
dites have been lepoited in the liteiature The fust such case was described by 
W L Giubei m 1859 Neugebauei 1 m lus monogiaph discussed 12 cases leported 
between 1S59 and 1907 Gilbeit and Hamilton" in analyzing 345 tumois of mtra- 
abdonunal testes found 11 pei cent or 3S of them to be associated with congenital 
defects classifying them as pseudohermaphiodites with the defects langing fiom 
hypospadias to nidimentaiy portions of the female lepioductive tiact In many 
cases the pseudoheimaphioditism was not suspected until e\ploiatory lapaiot- 
omy had been done In 1940 J B Gilbert 3 leviewed the hteiatuie from 1859 and 
repoited on 61 cases including one of Ins own Up to the present time onty fi\e 
additional cases 1 5 6 7 8 have been repoi ted 
The sex of an individual is zygotically detei mined as soon as union of ovum 
and speim occuis, but it is not until the sixth oi seventh week of embryonic 
life that the gonads m the genital folds diffeientiate into eithei the ovaiy or the 
testis In the male embiyo the wolffian body and duct aie stimulated into the 
development of a vas defetens, seminal vesicle and an epididymis At the same 
time the mullenan structuies whose purpose it is to foim a uterovaginal canal 
with ovanan de\elopment, lemain as vestiges 
A pseudoheimaphiodite is a peison in whom the gonads ot only one sex are 
piesent in association with the external and/oi internal genitalia of the opposite 
sex According to Young, 9 the piobable explanation for intei sex is a disturbance 
of the chiomosome formula, but in any one case of pseudoheimaphioditism 
wheie the piedominatuig gonad is the testis, lepression of the mullenan elements, 
namely the uterus, tubes and vagina depends on the amount of inteistitial tissue 
present in the undescended testicle 

The incidence of heimaphroditism m cryptoiclnds is 1 per cent Tumors are 
20 times more fiequent in undescended than m fully descended testicles, and it 
is estimated that 10 per cent to 15 pei cent of all testicular tumois aie found in 
the undescended testes 10 The mtia abdominal adult testis is usually atrophic 
and aspeinnc Why malignancy is paiticularly pi one to develop under such 
Accepted for publication April 10, 1953 
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conditions is difficult to understand. It is possible that the higher intra-abdomi¬ 
nal temperature may be contributory. Also the anomalous descent of the gonad 
may coincide with an anomalous development of its parenchyma. Pituitary im¬ 
balance and increased hormonal secretion may also play a part. 11 

The testis is composed of totipotent sex cells and it can produce a large variety 
of tumors derived from all three layers of germinal epithelium. More commonly 
the tumors are unicellular due to a one-sided development with repression of 
the other germ layers. However, approximately 25 per cent of testicular tumors 
are composed of embryonal structures more or less derived from all three germ 
layers and these are designated as teratocareinoma. Pick 12 has described a benign 
tumor found in one of the undescended gonads of an hermaphrodite as arising 
from seminiferous epithelium and has called it the adenoma tubulare. The tumor 
most commonly found in the undescended testis is the seminoma. It is believed to 
arise from asexual gonadal tissue, is unicellular and composed of large, round or 
polyhedral cells of embryonal type lying in a stroma richly infiltrated with 
lymphocytes. Other more malignant varieties sometimes including the seminoma 
are loosely classified as embryonal carcinoma. Choriocarcinomas also arise in the 
testicle but their exact origin is not clear. The atrophic or cryptorchid testis fre¬ 
quently undergoes marked hyperplasia of the interstitial tissue to form tumors 
of moderate dimensions, the so-called interstitial cell adenoma. 

The following case shows all the aforementioned varieties of tumor formation. 

CASE REPORT 

A man, aged 18, was admitted to the hospital with a complaint of pain in the 
right lower quadrant of 24 hours’ duration. He had tenderness and rigidity and 
leukocytosis. A preoperative diagnosis of acute appendicitis was made and the 
patient was prepared for an abdominal laparotomy. In view of the surgical- 
pathological findings it is well to point out that the patient was a normal, well 
developed male with male distribution of hair, fat and bone structure. He pos¬ 
sessed the external features of a well developed adult. His penis was of normal 
size and included the glans with a complete urethra. There was no evidence of 
hypospadias and the perineum was intact. The only abnormality noted was the 
absence of both testes from the scrotal pouch. The patient stated that in child¬ 
hood he had been treated with injections for undescended testicles. Four years 
before the present admission he had been operated on for a right inguinal hernia 
at which time no testis was found in the inguinal canal. Despite his cryptorchid¬ 
ism the patient’s physical and psychological makeup was definitely masculine. 

The abdomen was opened through a right rectus incision, but because of the 
large amount of blood that gushed up into the wound from the abdominal 
cavity, this incision was closed and a larger exploratory opening was made m 
the midline. Approximately 500 cc of clotted blood was found in the peritoneal 
cavity. This was removed and a large, freely movable, globular tumor measur¬ 
ing 10 by 7 by 6 cm. presented itself (specimen A, figs. 1 and 2). The base of 

11 Twombly, G. H.: Are testis tumors the result of pituitary imbalance? Proceed. A • T 
Pathological Soc., 1950-1951, pp. 38-41. 

12 Anderson, W. A. D.: Pathology. St. Louis: C. V. Mosby Co., 1948, p. 1118. 
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Fig. 1. Specimens temovetl separately at opeuition and are arranged haphazardly. 
Uterus, C 1 ■ ’ ’ ' ; ' 71’ ' t undescended 

testis, B, . • a,E. Numbers 

on supern „ ., . — - ', ■— -na. 2, Tubular 

adenoma and adenocarcinoma. 3, Embryonal caicinoma. 4, Choriocarcinoma. 

this tumor was attached by a narrow pedicle measuring 5 by 1.5 cm. to a struc¬ 
ture on the posterior abdominal wall in the right pelvis which resembled a broad 
ligament. The upper third of this tumor had undergone hemorrhagic necrosis 
and infarction. There was a tear along the free border of the infarcted area and 
this accounted for the intra-abdominal bleeding. 

Further exploration of the abdomen revealed remarkable abnormalities of the 
sexual apparatus. Lying in the pelvis in the midline was a small narrow rudi¬ 
mentary uterus (specimen C, figs. 1 and 3) measuring 7 by 2 by 1.5 cm. includ¬ 
ing both fallopian tubes which were well formed and terminated in the fimbriae. 
Both broad ligaments were present and as mentioned above, the tumor appeared 
to arise from the right broad ligament. The right fallopian tube appeared to 



Fig. 2. Malignant -upet numerniy testis. .1, , area showing seminoma. .1, , area showing 
atiopluc seminiferous tubules, ictc testis and interstitial cell adenoma. 
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partly embrace the tumor at its base. Within the left broad ligament just below 
the left fallopian tube and medial to the fimbriated end was a small ovoid body 
measuring 2 by 1.5 by 1.5 cm. On gross section this had the consistency and 
yellowish appearance of testicular tissue but was only half the size of the normal 
testis (specimen E, fig. 1). No epididymis or vas deferens was attached. Micro¬ 
scopically this tissue consisted of rete testis, inactive and atrophic seminiferous 
tubules, and there was no evidence of spermatogenesis. The tubular basement 
was thickened and hyalinized and the interstitial connective tissue was increased 
(fig. 4, D). Several of the tubules contained small round amorphous concretions 
similar to the corpora amylacea seen in the prostate gland. The histological 
appearance was characteristic of an atrophic undescended testis. 



Fig. 3. Rudimentary uterus with left fallopian tube, D, attached. 

To the far right of the large tumor and not related or attached to it was an 
oblong retroperitoneal mass measuring 6 by 2.5 by 1.5 cm. This mass lay in the 
right abdominal gutter at the pelvic brim. It had undergone an almost complete 
hemorrhagic necrosis and infarction but this in no way had contributed to the 
intra-abdominal bleeding. The lower end of this mass was continuous with 
several loops of tubular tissue which could be palpated for a short distance and 
then disappeared into the deep tissues of the pelvis. Histologically these tubular 
structures were identified as vas deferens (fig. 4, E) and epididymis (fig- 4, F). 
It was believed that this retroperitoneal mass was a right undescended testis 
(specimen B and F, fig. 1). However it contained no seminiferous tissue due 
not only to the extensive hemorrhagic necrosis but to the infiltration by syncytial 
masses of polyhedral trophoblasts. The histological picture was characteristic of 
choriocarcinoma (fig. 4, B and C) and this was confirmed when a Friedman 
pregnancy test done on the fifth postoperative day was reported back as strongly 
positive. 
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Fig 1 A, low power, llete testis and atrophic seminiferous tubules of supernumerary 
testis B, low power. Choi local cinoma of light undescended testis. C, high power. Chorio- 
caicmoma of right testis. D, low’ power. Rote testis and atrophic seminiferous tubules of 
left undescended testis E, low power Vas deferens of right testis F, low' power Epididymis 
of light testis 


All the afoiementioned tissues, including the light and left undescended testes, 
the pedunculated infarcted tumor, the uterus and fallopian tubes w ei e dissected 
awaj' and lemoved. The endometrial cavity which was 1 cm. in diameter was 
piobed from above but no connection between the uterine canal and the peiineum 
or lectum was established. The piobe was stopped at a blind point deep in the 
pelvis about .5 cm. fi om the perineum, llici oscopic sections through the fallopian 
tubes showed typical villiform stiuctuies (fig. 5, B). Sections through the uterus 
showed piolifcrativc endometiial glands imbedded in smooth muscle (fig. 5, A). 

The large tumor piesented features of unusual inteiest. The outer thud of the 



482 


JACOB TAXJB 


scrotal pouch. 17,18 • 19 Not all have vasa deferentia. In one case the diagnosis was 
made on a small remnant of epididymis and it was assumed that complete atrophy 
of the testis connected with this epididymis had followed. Hanson described a 
case 20 in which a vas deferens containing spermatozoa was attached to a small 
fattj r mass which contained no seminal tissue. 

In our case the evidence for a right testis is established by the presence of a 
right vas deferens and epididymis. No testicular tissue was demonstrable be¬ 
cause of extensive infarction and tumor transformation of the mass attached to 
these appendages. However, the nature of the malignancy, i.e. choriocarcinoma, 
implies a prior existence of a testis since this type of tumor has a particular 
affinity for that organ. The left gonad had no vas or epididymis but was easily 
identified as testis by microscopic examination. The large tumor is considered a 
supernumei'ary testis on the basis of the atrophic seminal tubules and rete testis 
found in the periphery, the interstitial cell hyperplasia and the tubular adenoma. 
Despite its proximity to the right testis there was no connection between the two. 

Cryptorchidism, pseudohermaphroditism, teratocarcinoma or polygonadism 
per se have been frequently reported in the literature but an exhaustive review 
fails to reveal any reports in which these conditions existed collectively or con¬ 
comitantly in one individual. Another unusual feature was the co-existence of 
several varieties of tumor tissue in the supernumerary testis. It was therefore 
felt that this case report warranted publication. I am indebted to Dr. Ignatius 
M. Bopp, attending physician and Dr. Henry Wahn, Jr., attending surgeon for 
permission to publish details of this ease. 

2475 St. Raymond /lye., Bronx 61, N. Y. 

17 Handley, R. S. and Crawford, T.: Brit. J. Surg., 31: 300-301, 1944. 

18 Smith, P. G., Evans, A. T. and Suder, G. L.: J. Urol., 64: 515-517,1950. 

19 Thiessen, X. W.: J. Urol., 49: 710-714, 1943. 

Ranson, F. T.: Brit. Med. J., 2: 137-139, 1949. 
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ACUTE GRANULOMATOUS ORCHIDITIS 
WILLIAM DRIA TOSS 

From (lie Department of Urology, Huron Road Hospital, Cleveland, Ohio 

Granulomatous orclnclitis is a subject of indefinite etiology The liteiatuie is 
scanty and the lepoited cases lepresent the chiomc phase of the disease Ap¬ 
parently the final histiological picture can be the end lesult of vanous etiological 
factors The eaily stages of acute granulomatous oiclnditis should be moie re- 
vealing and theiefoie the follow mg case is being pi esented 

case nuvonr 

Mr W I, aged 29, had a family and past lustoiy that was noncontubutoiy 
He became ill August 24,1951 with a “chest cold ” On August 2G, a diagnosis of 
bronchopneumonia was made He was tieated by 1,150,000 units of penicillin and 
bed rest until Septembei 4 On the evening of Septembei 4, he complained of 
constant ache m both testicles The pam laduted upwaids into both gioins 
He was given 32 capsules (250 mg) of teriamycin His pam continued even after 
auieomycin was substituted which he took until Septembei 24 On tins day he 
was seen m consultation because of a suspicion of a testiculai tumoi and he was 
immediately hospitalized 

Physical examination was negative except foi local findings Blood piessuie 
130/80, pulse 80, tempeiature 37 7°C, lespirations 18 The sciolum was not 
enlarged oi discolored The testicles weie noimal m size and the patient confhmed 
that there was no change The light epididymis and cold weie noimal The vas 
was not thickened Oi tendet The light testicle contained a veiy haid mass 
7-10 mm m diametei winch was tendei, but not unusually so to palpation On 
the left side, a small area of mduiation that was present did not have the stony 
haid consistency felt on the light side It was located m the lowei pole and it 
was difficult to decide vvliethei it was in the testicle oi epididymis The left coid 
and vas were normal The inguinal lymph nodes were not unusually enlaiged 
The prostate gland felt normal Because we believed that an epididymal infection 
existed on the left side, no massage specimen foi micioscopic study was obtained 
Laboratory findings Admission and all subsequent urinalyses weie within 
normallimits Blood count hemoglobin 13 6 gm (87 7 pet cent), led blood cells 
4,380,000, white blood cells 12,250 The differential count was within normal 
limits Blood chemistry studies including alhalme and acid phosphatase and hv ei 
function tests were normal An electrocardiogram was also normal X lay 
examination of the chest and uunaiy tiact showed no abnormalities 

Ihe patient was taken to the opeiatmgioom September 20,1951 with a preop¬ 
erative diagnosis of possible malignant tumor of ught testicle Aftoi exposure, 
the tumca vagmahs was split and the light testicle was examined Externally the 
epididymis and testicle appeared normal, except foi a haid nodule, the size of a 
pea in the lower pole of the testicle As we were uncertain as to the possible 
Accepted for publication February 24, 1953 
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malignancy of the lesion, we did not feel justified in sacrificing this organ. The 
tunica was split over the growth and a layer of normal testicular tissue was seen. 
There was no clear line of demarcation between the normal and abnormal tissue. 
When split, the nodule appeared hard, the center was dark and sclerotic but not 
calcified. The peripheral portion of the nodule appeared yellow in areas, resem¬ 
bling adrenal tissue. A frozen section biopsy revealed inflammatory tissue, no 
malignancy. The entire nodule was removed, the bleeding controlled by plain 000 
catgut. The tunica albuginea was closed with interrupted sutures of the same 
catgut. A bottle operation was performed to prevent formation of a hydrocele 
and the testicle replaced and the scrotum closed. Palpation of the left testicle 
under anesthesia created doubt as to the location of the previously mentioned 
induration. In view of the unusual findings in the right testicle, it was decided 
to explore the left testicle. The findings on the left were similar and the treatment 
was the same as on the right side. Healing and postoperative course were unevent¬ 
ful and the patient was discharged on the eighth postoperative day. (It should 
be mentioned that a tourniquet was placed around the cord from the incision 
into the testicle till the completion of the frozen section. This was a precaution 
against spreading in case of malignancy.) 

The specimen from the right testicle consisted of a rounded mass of reddish 
gray tissue measuring I cm. in diameter. On section there was a firm area in the 
central portion which was yellowish gray in color. This area measured 3 mm. in 
diameter. 

Microscopic report (fig. 1): The section showed a small mass of tissue from the 
testicle with a large area of necrosis present suggesting an area of infarction. Here 
there were only shadows of tubular tissue with considerable hemorrhage and 
laking of the blood in the hemorrhagic zones. The tubular tissue basement mem¬ 
branes could be made out but no intact cells were seen. At the margins of the area 
of infarction there was an inflammatory reaction with thickening of the vessels 
and one medium sized vessel showed the lumen completely occluded by recent 
blood clot. The vessel itself showed marked thickening with proliferation by 
fibrous tissue in the adventitia. The regional testicular tissue showed fibrosis with 
absence of spermatogenesis and a thickened basement membrane was seen. The 
interstitial tissue was loose, very edematous and infiltrated by masses of plasma 
cells, lymphocytes, some large wandering cells and pus cells. Somewhat remote 
from the area of infarction a second blood vessel was seen showing the lumen 
completely filled by an organizing and secondarily canalizing blood clot. 

Bacteriological studies of stained tissue were negative. 

Examination of the specimen from the left testicle showed a similar picture. 

Final diagnosis: Focal area of infarction of testicles with thrombosis of small 


vessels; regional testicular atrophy. 

Because of the rarity of the pathological findings, the slides were submitted 
to the Armed Forces Institute of Pathology. We quote from their report: "Both 
testes show an essentially similar picture, which is believed to consist of focal 
infarction with granulomatous reaction secondary to vascular thrombosis. The 
arterial thrombosis is not characteristic of any vascular disease and may be 


traumatic.” 
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Fin 1 inflammatory thickening of arteriole with iegiotul granulomatous orchitis. 
B, thiombosis remote from area of infarction C, granulomatous orchitis with infarction. 
D, interstitial granulomatous orchitis remote from area of infarction. 

“The entire picture may well constitute the early stages of the so-called granu¬ 
lomatous oichiditis. This is a nonspecific granulomatous icaction of the testes 
associated with a number of diseases and believed to be due to inteifeienec with 
testicular blood supply. In a number of cases the testes have been lemoved be¬ 
cause clinically the lesion can not be distinguished from a tumor of the testes.’* 
The patient was ie-e\amhied On June 13, 1952, 9 months postoperative. He 
was in excellent general conditions He had had no testicular pain since the opera¬ 
tion. The epididymis and coids weie normal bilaterally. The light testicle was of 
normal size and consistency in the proximal poition. Theie was a dense scar in 
the distal part. The left testicle was normal except for a small indentation of 
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scar tissue. Libido and potentia coeundi were preserved at the preoperative 
level. Sperm count on August 4, 1952: Volume 2.5 cc; count 47,700,000 sperm 
per cubic centimeter. Viscosity: normal. Survival rate up to 23 hours and 12 per 
cent abnormal forms. 


DISCUSSION 

Clinical characteristics, as demonstrated by the case we are reporting, were 
a) a sudden onset associated with a distant infectious condition; b) testicular 
pain present, but not dramatic; c) not influenced by treatment with antibiotics; 
d) development of a hard nodule in the right testicle which suggested strongly the 
diagnosis of malignant tumor. A similar nodule in the left side (originally mis¬ 
interpreted as epididymitis). 

Pathological characteristics. The microscopic picture is dominated by throm¬ 
bosis of small intratesticular arteries and all other changes are secondary to this 
vascular phenomenon: the different stages of necrobiosis, the loose interstitial 
tissue, the degeneration of tubular epithelium and the thickened basal membrane, 
the plasma cells, lymphocytes, pus cells and wandering cells. The blood vessels 
show intimal proliferation, thickening of the media and thickening and infiltra¬ 
tion (from cellular to fibrous) of the adventitia. Some vessels contain blood clot. 

Had we obtained the pathological specimens 1,2 or 12 months later, the earlier 
and finer changes in micropathology would not have been discernible. One can 
also deduce that whereas granulomatous and fibrous reaction is the most likely, 
abscess formation, as well as secondary involvement of the epididymis, is pos¬ 
sible too. 

The importance of this presentation rests in the fact that in this case we were 
able to obtain a specimen of a pathological process, which so far as we are able 
to determine from the literature was heretofore presented only in its chronic 
form. With due reservation for conclusions drawn from only one case, the histol¬ 
ogy of our case throws some light on the etiology of this rare disease, namely that 
we have to conclude that we are dealing with a primary damage to the vessels in 
the form of a thrombo-arteritis. We could not prove the presence of bacteria but 
the patient had intensive treatment with three different antibiotics. It is there¬ 
fore undecided whether the causative factor was direct bacterial action or a 
toxin. There is also no answer to the question why the testicles were the only 
organ so involved. It is likewise open to discussion with no conclusive answer 
possible, whether the original affliction diagnosed as bronchopneumonia acted as 
a focus or whether it, as well as the testicular condition were manifestations of the 
same agent. The further question arises: is the thrombosis of the small vessels 
of the testes embolic or a primary disease of the vessels. There is absolutely 
nothing in the clinical and laboratory findings to support such an embolic 
theory. In case of embolus we would suspect a more sudden and dramatic onset. 
There is also no history of any trauma in this case. 

The latest paper on this subject by Lee and Nettleship 1 presents advanced 
cases and in none of their pathological reports is there any reference to the blood 

1 Urol., 67: 342-319, 1952. 
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vessels Some of their cases had an insidious onset with little oi no pain In some 
the piotess extended cleatly to the adjacent epididymis, but in otheis they were 
evidently dealing with so called ascending infections which extended fiom the 
epididymis to the testicle In all the papeis which they mention as refeience an 
“epididymo-orclntis” was descnbed 

Wo aie aware that epidemic (non-mumps) oichiditis preceded by fevei has 
been leported by the Armed Forces Cuieful investigation did not iexeal any 
epidemic at the time oui patient became sick 

In another lecent paper bj' Dieteile* mention is made of the blood vessels 
But here it is doubtful whether the condition he descnbed is a gianulai orchiditis 
or an •'epididymo-oi cfntis" in w hicfi a Sei toll celt tumoi developed 
We believe that we should definitely adjust our nomonclatuie so that it cleaily 
lefiects which pathological-anatomical entity is meant by it The term “granu¬ 
lomatous orchitis" should be leserved foi a condition which staits in the testes 
piopei and does not, or only laiely, extends secondauly into the epididymis 
The term “epididymo-oi clntia” Oi better “epididymo orchiditis” should be le- 
seived for any inflammation winch pnmnnly manifests itself in the epididymis 
and secondauly extends to the testicle Both conditions aie distinctly diffeient 
in etiology and should not be confused 

smniARi 

A case of acute bilateial granulomatous orchiditis is piescnted Clinically the 
pictuie suggested testicular tumoi An attempt is made to explain this laie disease 
on the basis of pumaiy affliction of themtiatesticulai ai tones Suggestion is made 
to moie definitive nomenclatuie 

139 i4 Euclid Ave , Cleveland IS, Ohio 
2 Schweitzer Ztschr f allg Path , 13 ; 2G5-27S, 1950 
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PREPENILE SCROTUM IN A DOUBLE MONSTER 
TERATOLOGICAL CONSIDERATIONS. THE 
HAZARDS OF RADIATION 

THOMAS GUALTIERI and ABRAHAM D. SEGAL 
From the Coney Island Hospital, Brooklyn, N. Y. 

Prepenile scrotum represents an extremely rare urological anomaly wherein the 
scrotum assumes a position anterior or cephalad to the penis. It is not to be 
confused with the condition “concealed penis” which presents a rudimentary 
penis concealed in the scrotal or perineal skin. The latter apparently results 
from a difference in the relative rate of growth of penis and scrotum, and cannot 
therefore be considered a true prepenile scrotum, a situation in which both 
organs are fully developed. In the cases reported, as well as in our own case, 
this anomaly is associated with multiple urogenital and extra-urogenital abnor¬ 
malities. Thus in Francis’ case there was a complete absence of the urinary 
system, an absent right seminal vesicle, an atresia of the colon, and a backward 
projection of the tip of the coccyx (as in the chimpanzee). Huffman, in his case, 
noted a congenital cystic kidney and also ureters opening ectopically in the 
bowel. A third case of prepenile scrotum was discovered by Ivar Broman in a 
photograph of an infant exhibiting a perineal hypospadias. Our own case is the 
fourth known instance of prepenile scrotum in the literature, and occurred in a 
double monster with multiple anomalies. 

Baby W. was born January 14, 1951 at another hospital and transferred to 
the Coney Island Hospital January 19, 1951 for study and disposition. Examina¬ 
tion on admission disclosed a double parasitic monster (Payopagus Parasiticum) 
(fig. 1, A). This was the first child and first pregnancy of an apparently normal 
24 year old mother who conceived 3 months post-maritally following a condom 
“slip.” There had therefore been no problem of sterility. The mother and her 
parents were free of noticeable anomalies. The past history was negative. The 
Wassermann and Rh blood factors were not abnormal. The pregnancy was un¬ 
eventful and delivery occurred spontaneously at term and without mishap. As 
far as could be determined there had been no exposure to radiation or viral 
influences. The father was 28 years of age and physically sound, with normal 
genitalia except for a definite female-type pubic hair arrangement. He denied 
venereal disease with the exception of a “soft chancre.” He had osteomyelitis as a 
child. There was no knowledge of exposure to radiational or viral agents. Examin¬ 
ation of a single wet smear of the prostatic secretions was normal. A single sperm- 
iogram revealed: Yolume 3 cc; appearance normal; viscosity unusually thin; sperm 
count 125 million/cc and a total count of 375 million; motility 80 per cent motile 
in 1 hour; viability (live-dead stain) within normal limits; morphology 85 per 
cent normal forms; teratological forms of the usual types. 

During his stay in the hospital the infant fared poorly, so that it was possible 
to do only a plain cystogram and a cysto-urethrogram (fig. 1, B). Menmgea 

Accepted for publication March 6, 1953. 
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Jote iucompletely developed parasite consisting 
trunk attached to lower spine. Note prepenile 
urethral course visualized by indwelling ureteral 
catheter between lead shielded scrotum and sacrum. Dye in bladder 

symptoms with temperature developed 6 weeks after admission and the child 
died a week later, having survived 2 months. 

Autopsy peiformed by Dr. Harold Fink revealed a parasitic fetus; hydro¬ 
cephalus, atrophy left leg and thigh; right talipes equino varus, and the following 
urogenital findings: There was a well formed scrotum with small film nodules 
m each scrotal sac. A postscrotal penis was piesent with a pinpoint opening at 
its tip. The skin of the midline genital region was excoiiated and there were 
3—1 small blind skin sinuses. Ail anal opening was piesent. The scrotum con¬ 
tained normal appearing testicles (micioscopic not done). The vasa deferentia 
were present and pursued a normal course to the seminal vesicles. The prostate 
was average. The urethra w as patent and normal. The penis was located poste¬ 
rior to the sciotum. The right kidney showed fetal lobulation. The right ureter 
was tortuous but patent. There was a congenital absence of the left kidney, 
ureter, and adional. The bladder was normal. 

DISCUSSION 

Embnjolorjic dynamics. At 4 months intia-uterine life, the scrotal swellings, 
during the process of fusing to form the definitive scrotal sac, concomitantly 
shift caudad to assume a position posterior to the formed penis. In the case of 
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prepenile scrotum, however, this shift fails to occur, with the result that the 
fully developed scrotum assumes a position anterior to the penis. 

Prepenile scrotum represents an instance of hysterotely and the scrotal-penis 
arrangement a hysterotelic feature in development. If such a feature is con¬ 
sidered to be one present in the phylogenetic ancestors it is usually described 
as an atavism or a reversion to type. Goldschmidt explains the dynamics as a 
shift in the velocity of differentiation of the hysterotelic organs relative to the 
velocity of general development. The potential for such developmental dyscrasia 
refers back to gene mutation in the germ plasm. In our case the mutational 
hysterotely is identified with the external genitals and the phylogenetic ancestor 
is the Marsupiala in which species prepenile scrotum is the normal organ rela¬ 
tionship. 

TERATOLOGICAL CONSIDERATIONS 

An intelligent approach to prevention of malformations must be through an 
accurate knowledge of underlying causes. In recent years the problem has been 
attacked by the experimental method. The sciences of experimental embryology, 
cytology, genetics, and cytogenetics have slowly yet surely replaced the cruder 
speculative thinking in the consideration of causality in teratological forms. 

In general, normal development in an organism is dependent upon the proper 
integration and correlation of two prime factors—the germinal (hereditary; 
gametogenic) and the environmental (zytogenic). The possible role of a third 
factor—the developing endocrine system—is as yet not clear but appears to be 
in some way involved in such defections as gynandromorphism and associated 
sex aberrations. Presumably, a perfect germ plasm developing in a perfect or 
favorable environment will result in a perfect organism. Conversely, any degree 
of impairment of one or both of these two factors will eventuate in a variety of 
teratological forms, be they monsters, anomalies, or simple variations. Some 
abnormalities are largely due to a faulty germ plasm and are considered “heredi¬ 
tary” (cleft palate, hypospadias, etc.). Others come about mainly because of 
purely adverse environmental conditions. The bulk of teratological forms, how¬ 
ever, originate from the interaction of a faulty germ plasm (ovum or sperm or 
both) and an unfavorable environment. In any given case it is almost impossible 
to determine the contribution of each of these factors since they cannot be 
clearly demarcated. Thus in the case of a double monster, there occurs an inter¬ 
ruption at the stage of infolding and production of the primitive streak (begin¬ 
ning gastrula stage). With resumption of normal conditions a second primitive 
streak is produced and duplicity results. Yet who can saj r that this tendency 
was not already predetermined in a faulty germ plasm? 

The environment. In so far as the environment is concerned, one or more of 
several known factors will lead to a condition of unfavorableness. There are for 
instance the mechanical deterrents to normal growth, such as amniotic bands, 
constrictions, or folds. Or there may occur alterations in the physico-chemical 
milieu of the developing zygote due perhaps to changes in oxygen tension, 01 
alterations in pH, or temperature shifts, or even adverse hormone action. Also 
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recognized as influencing the environment aie the nutntional factors aiming 
from inadequate food, vitamin 01 oxygen deficiencies—in some instances bi ought 
about by the action of ceitain vnuses 01 poisons Most important, howevei, 
would appeal to be the occunence of so called developmental anest at some 
“critical” stage of gestation—notably at the beginning of the gastiula stage and 
also at the fifth month of mtia-utenne life Foi example, it has been shown that 
if a mothei is exposed to the vnus of Rubella at the fifth month of hei pregnancy, 
the lesulting offspring will probably be impeifect It is quite possible that a 
numbei of drugs, vitamins, and poisons may in like mannei upset the necessanly 
delicate physio chemical balance of mtra-uteiine physiology and so be mstiu- 
mental in ci eating an undesnable envuonment 
Befoie discussing the lole of the geim plasm in maldevelopment it might be 
apiopostoiecall that the gemto urinary tract is subject to ceitam othei develop¬ 
mental hazaids peculiar to itself These aie the \eiy factois which also make 
this appaiatus notoriously liable to multiple anomalies, namely 1) the close 
anatomic relationship of the sepaiately developing unnaiy and genital systems, 
2) the denvation of the gemto urinaiy tract from two tissue fundaments (ento- 
deim and mesodeim), 3) the final emergence of two types of sex oigans with 
the attendant piedisposition to gynandromoiphism (see endocrine factor abov e), 
4) the gemto unnaiy tract is the classical illustration of Van Baei’s Law—the 
ontogenetic tends to repeat the phylogenetic histoiy in an oigamsm—thus espe¬ 
cially piedisposing it to alldegiees of marsupial atavism (lioteprepemlosciotum) 
The germ plasm Even before being subjected to the possible hazards of an 
impeifect environment, the developing organism has appaiently aheady been 
stigmatized by ceitain pumoidial and in many cases lneveisible potentials 
inherent in the geim plasm So it is then, that the geimmal factor of necessity 
assumes an all important role m the causality of anomalous foims Genetics and 
cytogenetics deal with the study of this factor and its relation to heredity 

The germinal factoi refers specifically to the male and female gametes or sex 
cells and to the complicated division-reduction piocess called meiosis (haploid 
division of the chromosomes) by which they aie produced In the male meiosis 
takes place within the semenifeious tubules during the tiansfoimation of the 
pnmary speimatocyte (a somatic cell with a full clnomosome compliment) into 
the speimatid (a sex cell with one half the number of chiomosomes) The pui- 
pose of meiosis, besides the numerical 1 eduction of the chromosomes, is the 
attiaction, the pairing, the interchange, and the sepaiation of the homologous 
paternal and maternal chiomosomes The numbei, foim, and airangement of 
the chiomosomes of a given species aie remarkably constant (m man 4S) Within 
the chromosomes leside the genes These aie the highly differentiated ultra- 
microscopic units of nuclear chromatin material which aie dnectly concerned 
with vauation, heiedity, mutation, evolution and in addition they control moi- 
phogenesis and body equilibrium Tlnough experimental embryology and cyto¬ 
genetics it has been established that the gene composition of a given clnomosome 
piesents a gcogiaplncally constant and orderly pattern This pattern constitutes 
the ‘ genetic or chromosome map ” Study of such maps (in the mouse, hen, com, 
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and banana fly) has further demonstrated that every physical characteristic has 
its origin in a gene and that each gene is always in a topographically constant 
position in the chromosome as well as in unvarying relation to its fellow gene. 
In the human species it has been possible to localize a series of genes only in the 
sex chromosomes. 

During a normal meiotic progression there occurs (through the mechanism of 
linkages, chiasmata, and crossing-over) an exchange of hereditary materials with 
resultant recombination of the homologous genes. This results in a new indi¬ 
vidual which “resembles” its progenitors. Should normal conditions within the 
chromosome be upset, there will originate some form of maldevelopment (struc¬ 
tural hybrids). More accurately, such departures from the normal are caused by 
gene mutation with an alteration in the size, form, and shape of the gene. Hered¬ 
ity, in other words, may express itself in normal development based upon a 
recombination of genes or in an abnormal development originating in a gene 
mutation. 

Gene mutations may be spontaneous in nature or may be induced through 
radiation. Whatever the stimulus, such alterations in the gene are in most 
cases undesirable and are especially prone to occur during a “critical” period 
in the meiotic process. De Robertis cites this specifically within certain stages 
of interphase and prophase. Most often mutations occur in the recessive genes 
and far less often is the dominant gene affected, in which case mutant forms 
always appear in the first generation. In any case the gene is the target of the 
injurious agent. Moreover, it would appear that during the disruption of a 
particular chromosome, in addition to changes in the “target” gene, there is 
brought about an over-all imbalance in the entire genetic map relationship with 
a likely “spilling-over” of a recessive or hitherto dormant gene. Should the latter 
represent the primordium of a structure low in the phylogenetic scale (it must 
be remembered that not all genes possessed by man are human genes) there will 
emerge an organ-type which is unmistakably atavistic. Such is most likely the 
explanation for the re-emergence of the marsupial prepenile scrotum. 

Spontaneous alterations in the gene composition apparently occur far less 
often than those induced by radiation. Obstetric records at the Bellevue Hos¬ 
pital, New York City, covering a four year period disclose 1 IS anatomically 
abnormal children in 7,865 births. In none of these cases had the mothers re¬ 
ceived radiation in any form. We must conclude therefore, that this number 
indicates malformations do arise from environmental causes of which some few 
may have been determined by spontaneous gene mutation. 

On the other hand, mutations can be produced almost at will through neutron 
radiation of the gonads, either directly or indirectly. Radiation-induced muta¬ 
tions are indistinguishable from those occurring in nature. Muller first directed 
attention to the undesirable effects of radiation on genetics and produced 
mutant forms at will in Drosophila by this means. Whether or not we are justi¬ 
fied in extrapolating data obtained with lower species is a moot question and 
geneticists are divided in opinion. Haldane for one believes not. Certainly, be¬ 
cause of the nature of man, it has been impossible to demonstrate mutant forms 
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compaiable to those pioduced m the experimentally contiolled, and short-lived 
lessei species 

The gonads aie affected by neution ladiation in two ways Fust theie is the 
immediate effect on the testicular cells, and depending upon the dosage with 
its concomitant clnomosomal ionisation there will be obsened all degiees of 
histolysis This immediate reaction is both a tempoiaiy one and is in all likeli¬ 
hood also revelsible Second, and piobably most impoitant, theie is the delayed 
01 long-teim effect upon the nucleai material of the sex cell—gene mutation 
Oui observations to date must lely on the study of cell morphology since we aie 
unable to follow the complicated chain of electioehemical events attendant upon 
neution mjuiy We do know that neution paiticles possess penetrating propei- 
ties, that these paiticles collide with the nitrogen and hydrogen atoms in living 
tissue to strike off a proton which, as a secondaiy paiticle, ionizes the tissue 
Just what the prime foice is and how it acts in bunging about gene mutation 
w e cannot say 

In general, the gonads aie liable to tluee types of radiation hazard 1) diag¬ 
nostic radiation, which is presumably JKo ineffective because of absorption in the 
superficial tissues, 2) therapeutic ladiation, in which high voltage lay penetrat¬ 
ing doses with low milhampeiege and propel filtiation are administered, 3) acci¬ 
dental radiation, which includes all degrees of neution mjuiy langnig from the 
low dosage noimally absorbed in any suiioundnig atmospheie with its cosmic 
ladiation to give a cumulative effect up to the massive neutron mjuiy inflicted 
by an atomic explosion 

The immediate destructive effects of ladiation upon the testicle have been 
studied fiom several sources chiefly through examinations by testis biopsy 
Maximum effects causing extensive destruction of the entile testis have, foi 
example, been noted in men trapped within a 1500 metei perimeter of the con¬ 
ventional (Hiroshima-type) atom bomb explosion Likew lse Robinson and Engle 
reported a case subjected to accidental radiation while engaged ill atomic le- 
seaich They noted that all seminiferous elements had been destioyed with the 
exception of Seitoli cells and some few speimatogonia Charily also, ill an effoit 
to stimulate speimatogenesis in deficient males, employed a 28r dose to the 
testes at weekly liitei\als foi thiee exposures and descnbed the damaging effects 
of e\en such small doses Follow-up ill the abo\e instances indicate that theie 
is a tendency to histologic lecoveiy and regeneiation and that the physiologic 
process at that dosage is a leveisible one That the immediate histologic effect 
of radiation is not peimanent is also borne out by those cases previously la- 
diated foi testis tumor in which leappeatance of speimatozoa is subsequently 
demonstiated The dosage lequued to pioduce demoiistiable physical damage is 
of no particular moment since ladiation effects on genetics are produced by 
cumulative dosage without legard to dosage rate oi ware length, and in addition, 
distinctions between micioscopic and ultramiuoscopie tissue leaction are not 
feasible In case of dnect gonadal ladiation Cliainy suggests that one half of 
2Sr might conceivably not “damage” the testis 

Fiom the piactical standpoint a consideration of neution mjuiy to the germ 
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plasm and specifically the gene is of far greater importance. Unfortunately, 
satisfactory appraisal of the ultimate or long-term results of radiation on 
genetics is impossible, unless we are prepared to translate to humans such de¬ 
layed effects as have been observed in work with lower species. In the absence 
of direct evidence in the human, are we justified in predicting mutant forms in 
progeny several generations removed? Indeed, there are very few instances of 
even second generation offspring of radiated mothers. In spite of the fact that 
the recessive "target” gene would appear to have a progressively decreasing 
chance of emerging with each succeeding generation, there is no reason to sur¬ 
mise that mutant forms may not appear in considerable numbers in later genera¬ 
tions. In support of such a view is the fact that sex-linked mutations are the 
exception to the general rule that reeessives require generations for expression. 

0. J, Pollack states that as far as the germ plasm is concerned, “any type of 
radiationenergy is effective. Theoretically, there is no lower limit. The tolerance 
dose is a dose which causes ‘minimal’ mutation (probably — 0.25r).” This would 
indicate that genes are extremely reactive to the least radiational stimulus. 
Therefore we cannot rest assured that even small radiation dosage will not cause 
mutations in the ovaries and testes of future generations. In actual practice such 
small doses are often inadvertently administered to the gonads, especially in 
the course of extragenital radiation whether it be for diagnostic or therapeutic 


purposes. 

In most cases dosage absorbed by the unprotected gonad may be computed. 
For example, if one radiates a carcinoma of the lung with x-ray and if the 
total dose is 12,000r, the ovary in a distance of 21 to 26 cms. will receive 12r 
—a figure well above the “minimal” mutation dose. The testis, at nearly the 
same distance but more superficially located will probably absorb an even larger 
dose. Comparable figures can be produced in the case of such diagnostic pro¬ 
cedures as hysterosalpingography, excretory urography, etc. If the gonads 
receive direct radiation “stimulation” as in the treatment for certain types of 
amenorrhea, the menstrual cycle is often re-established and even though there 
are no demonstrable anatomic changes in the ovaries, the dosage employed 
should be sufficient to effect the germ plasm—since it is adequate to affect a 
most complex physiological function as menstruation. Yet a comparable dose 


(one third) is applied to an individual who received an excretory urogram, a 
retrograde pyelogram and a barium enema. We cannot escape the conviction that 
even such presumably innocuous procedures are bound to cause gene mutation. 
In addition, it must be recalled that mutations are not limited to the reproduc¬ 
tive cells, but may occur in somatic tissue (biologic mutation). Here mutant 
areas are made of a size corresponding to the number of descendant cells pro¬ 
duced. Evidence that the physiological state of the cell (as, perhaps following 
radiation) affects the mutation rate is still inadequate, but it is possible that 
this may turn out to be of very great importance. There is also the question o 
the possible deleterious effects on gonadal physiology following radiation of the 
other endocrine glands. The mechanism here is very obscure, yet duch a possi¬ 


bility must be kept in mind. 
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Significance of an abnoimal speimiogtam A speumogiam was done m om 
case foi the puipose of asccitaming the pcicentage of morphologically abnormal 
speimatozoa though an abnoimal semen was not anticipated Since one specimen 
is sufficient to establish the speumogiam pattern m any given individual, it was 
concluded that this patent pioduces semen well within the bounds of “noimalcy ” 

As to the genetic significance of an abnoimal semen, oui piesent knowledge 
does not permit of a satisfactoiy statement Howeiei, data are available in 
suppoit of the conclusion that neither subnormal speimatogenesis 1101 lepio 
ductive disturbances in the female necessanly indicate genetic mfeiioiity Indeed 
unsatisfactory piogeny aie not moie common among successfully tieated stenle 
couples than among those lepioducmg without special assistance Distuibances 
in gametogenesis appeal to be caused by deficiencies in the functions lequned 
for the production of gametes, and not by deficiencies m the geim plasm Bnefly 
then, genetic nifeuority is not necessanly leflecteil m the stenle 01 subfeeund 
state In addition, the tendency to early miscumage in women impiegnated by 
subfeeund semen does not involve an meieased chance of abnoimal progeny, as 
is noted m those cases m which miscamage is contioiled and pregnancy pioceeds 
to delivery of a noimal child 

Thus the demonstiatiou of a semen study with a high incidence of abnoimal 
speimatozoa (ovei 18 pei cent) does not indicate an meieased chance for mal- 
development The question of what constitutes a “normal” spei matozoon from 
the genetic point of view' cannot be based upon evidence of moiphology, motility, 
and liability alone Theie is not leason to believe that an “abnormal” speima 
tozoon may not successfully feitilize an o\um with the consequent pioduction 
of normal offspnng, given of course a normal germ plasm and a favoiable envuon- 
ment 

SUMMARY 

Since mutations aie piedomuiantly undesnable and then expiession deletenous 
to the race, and since radiation induced mutations aie far in excess of those 
spontaneously pioduced, every effort dnected to the minimizing, if not the elimi¬ 
nation, of radiation hazards will be a long step tow aids the pievention of mal 
deielopment Ill the woids of Muller, “like most species, we are already encum 
bered by countless undesnable mutations, from which no individual is immune ” 
In this situation we should draw the practical lesson that because the great 
majonty of mutations are undesnable, their fuithei landom pioduction in our¬ 
selves should so fai as possible be ngoiously avoided Radiologists and their 
technicians iecei\ e a dosage of about 16 to 30r pel day despite piesent a\ ailable 
piotective measures It becomes an obligation foi ladiologists to insist that the 
utmost m precautions be taken which are necessary foi shielding the gonads, be 
it m industry oi in medical piactice 

covcnus iov 

A case of prepenile suotum in a double monstei is piesented Embrjologie 
and teiatologic aspei ts weie discussed Shoit teim and possible lasting effects of 
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varying doses of radiation on the gonads were considered; in particular as regards 
neutron injury to the germ plasm. The questionable significance of an abnormal 
spermiogram was reviewed. A plea is made for the judicious use of any form of 
radiation in medical practice. In the case of urologists, x-ray examinations may 
profitably be limited to the bare essentials and the present practice of repeat 
examinations be kept to a minimum. 

3420 Avenue J, Brooklyn 10, N. Y. 
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CLINICAL APPLICATION OF BLOOD VOLUME STUDIES 
IN MAIOR SURGERY 

CHARLES M BARBOUR, JR AND ROBERT TENNANT 
Departments of inesthesiology and Pathology , Hartford Hospital, Hartford, Conn 

Studies of blood volume provide mfoimation of gi eater usefulness m the valua¬ 
tion and management of suigical patients than otliei hematologic procedures 
curiently employed Foui yeais experience with the Evans’ Blue (T-1824) Dye 
Method emphasizes the impoitant lole it plays in evaluation and piepaiation of 
patients for performance of opeiatne pioceduies Recognition and collection of 
quantitatn e and quahtativ e deficits 01 excesses of blood volume have resulted 
in maiked improvement of optimal physiologic conditions during operation 
Anesthesiologists aie gianted widei lange of selectivity of agents and techniques, 
surgeons aie offeied gieatei peace of mind, and patients aie guaianteed the 
benefits of gieatei safety Piovided replacement theiapy is guided by this pioce- 
duie, smoothness and lapidity of convalescence can be assuied with gieatei cer¬ 
tainty 

The six common abnormalities of blood volume encounteied among uiologic 
patients as lllustiated, are acute hemoirhage, compensated anemia, syndrome 
of chiomc shock, hemoeoncentration, hydiemia and absolute polycythemia 
Foi puiposes of clanty consider the seven schematic lepiesentations to be hema¬ 
tocrit tubes into which one’s volume of cnculating blood has been placed (fig 1) 
The blackened aieas below lepreseut the volume of red cells The cioss hatched 
poitions abo\e lepreseut the volume of plasma The lowei two interrupted hori¬ 
zontal lines aie the limits of noimal led cell volume Noimal range of plasma vol¬ 
ume falls within the uppei tw o interrupted horizontal lines 

In the center is the schematic repiesentation of the blood volume of the normal 
patient To the left aie thiee common causes of deficits m blood volume, namely, 
acute hemorrhage, blood loss compensated by hemodilution and the syndiome 
of ehionic shock To the light of the normal are the two common causes of ex¬ 
cesses of blood volume—hydremia and absolute polycythemia Hemoconcentra- 
tion is included with the excesses of blood volume because the elevated hematocnt 
readily confuses it with absolute polycythemia 

Despite the piesence of normal values for the hematocrit, deficits of both red 
cell volume and plasma volume exist following acute hemorrhage, and w ith the 
syndiome of chronic shock Patients with compensated anemia have deficits of 
red cell volume and an excess of plasma Values foi the hematocnt aie theiefoie 
low Again the 3 ' aie not lehable guides for therapy because hemodilution exag- 
geiates the magnitude of the anemia In the presence of dehydiation the exact 
opposite is tiue Deficits of circulating plasma m the presence of normal volume 
of red cells produce maiked elevations of the hematocrit It is uecessaiy to elimi¬ 
nate the possibility that this indicates the presence of polycythemia Hydremia is 
chaiactenzed by excessive rolumes of plasma Because the volume of red cells 
Reid at annual meeting, American Urologie il \s«oci ition, St Louis, Mo , M-p 13,1953 
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Hemorrhage Anemia Shock 

Acute Compensated Chronic 


Normal 


Hemocon- Polycythemia 

centration Hydremia Absolute 



Fig.1 
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is within normal limits, values for the hematocrit and other tests of concentra¬ 
tion are low. Hydremia therefore simulates the clinical picture of anemia. 

Absolute polycythemia, both primary and secondary, is characterized by an 
excessive volume of red cells. Polycythemia vera is further characterized by nor¬ 
mal volume of plasma and elevation of the platelet count. Secondary polycy¬ 
themia, as found in patients with chronic pulmonary, chronic or congenital heart 
disease and accompanying some renal and adrenal tumors, may have excessive 
volumes of both red cells and plasma. 


ACUTE HEMORRHAGE 

These illustrations emphasize the significant fact that the hematocrit is not 
truly indicative of existing deficits or excesses of blood volume—unless the volume 
of circulating plasma is within limits of normal. Acute hemorrhage presents an 
excellent example of this fact. 

1) Immediately following acute hemorrhage values for the hematocrit, per¬ 
centage of hemoglobin and red cell counts remain within normal limits. They are 
therefore of no value as guides for replacement therapy. 

2) Studies of blood volume indicate the quantity of whole blood required to 
prevent development or continuance of shock. Shock is avoided, or effectively 
treated, by prompt quantitative administration of whole blood. 

3) Thirty per cent reductions of total blood volume in the normal patient are 
accompanied by onset of shock. 

4) For patients with existing deficits of blood volume—loss of smaller amounts 
of blood produce shock. 

5) Studies of blood volume are of great value in the differential diagnosis of 
shock produced by causes other than loss of blood—such as bacteremia. 

6) Immediate treatment of acute loss of blood differs from that required aftei 
four to eight hours have elapsed. 

Studies of blood volume bring to light glaring errors made in replacement ther¬ 
apy. They make it possible to use blood more efficiently for information is pro¬ 
vided regarding qualitative as well as quantitative requirements of patients wi i 
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anemia Unless deficits of blood volume are lecogmzed and leplemsked accoid- 
mg to specific indications maintenance of optimal physiologic conditions during 
opeiation cannot prevail Use of tiansfusions of packed led cells lathei than whole 
blood for anemic individuals whose volume of plasma is noimal is a lefinement 
which impioves caie of suigical patients 

COMPENSATED ANEMIA 

Proceeding to the second poition of the illustration, compensated anemia differs 
fiom acute hemoirhage in that 

1) Within eight to twelve liouis following acute hemonhage, fluid fiom the 
mteistitial spaces enteis the vascular tiee to restoie total blood volume to normal 
Compensated anemia is frequently encountered in patients in whom hemato 
poiesis cannot adequately replace blood loss due to chronic bleeding or destruction 
of led cells 

2) The hematocrit will indicate the piesence, but not the magnitude of defi¬ 
cits of led cell volume 

3) Studies of blood volume indicate the need foi transfusions of packed led 
cells or led cells suspended m saline oi glucose 

4) Hypenolemia is avoided by such qualitative theiapy Caidiac failure, pul- 
monaiy oi ceiebral edema and lenal insufficiency may therefoie be avoided 

5) Replacement therapy for compensated anemia must be qualitative as w ell 
as quantitatne 

Errois of clnucal judgment are avoided by employment of studies of blood 
volume to supplement knowledge gained by a critical evaluation of the patient’s 
lnstoiy and physical status Experience emphasizes the significant fact that 
sizeable deficits of red cell and plasma volume exist when values for the hemato- 
cut, percentage of hemoglobin and led cell count are normal Formerly w e blindly 
consideied such hematologic repoits to indicate that patients possessed noimal 
amounts of blood We are now aware that many of these patients developed 
shock dunng oi immediately following opeiation because they had real deficits 
of blood volume when they enteied the operating room This was paiticularly 
true of elderly, debilitated or chronically ill patients who piesented what is now 
described as the syndiome of cluonic shock This syndiome presents a treachei- 
ous situation for none of the signs and symptoms of shock aie exhibited till the 
charactenstic susceptibility to vascular collapse is made manifest by the added 
stiess of anesthetic and opeiatne proceduies 

CHRONIC SHOCK 

The third schematic lepiesentation fiom your left depicts the syndiome of 
chronic shock 1) It is chaiactenzed by loss of weight, reduction of blood volume, 
mcieased \olume of interstitial fluid and depletion of tissue and plasma protein 
It is found in patients w ith chionic infection, malnutrition and malignant disease, 
especially when metastases aie piesent 

2) Susceptibility to decelopment to shock makes these patients poor surgical 
risks Loss of but small amounts of blood produces hypotension 

3) The hem itocnt is not indicate e of existing deficits of red cell and plasma 
\ olume 
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4) Preoperative replacement of deficits of whole blood avoids shock. 

5) Wound healing and convalescence is hastened by the indicated therapy. 
In the presence of anemia, fabrication of hemoglobin has priority over manufac¬ 
ture of tissue protein. Transfusions are therefore needed to hasten wound healing. 

Attention has recently been focused upon the importance of prompt recogni¬ 
tion of excesses of blood volume and hemoconcentration. It is becoming increas¬ 
ingly evident that hemoconcentration and hypervolemia produce complications 
that are potentially more serious than the untoward effects of anemia. Increased 
viscosity, slowing of circulation, inadequate oxygenation of tissues, formation 
of thrombi and the hazard of embolic phenomena render patients having dehydra¬ 
tion or polycythemia poor surgical risks. Serious complications result unless ex¬ 
cesses of red cell volume are detected and corrected prior to operation. Induction 
of general anesthesia is difficult and maintenance is complicated by the presence 
of labored respiratory function, cyanosis, hypertension, increased venous pres¬ 
sure and the threat of serious cardiac or cerebrovascular accidents. Marked 
vascular congestion due to hypervolemia results in excessive bleeding at the 
site of trauma, and into incised areas. Formation of hematomas in the postopera¬ 
tive period are not uncommon. In our experience hemoconcentration and hyper¬ 
volemia are common findings. Their presence must be considered potentially 
hazardous to the well-being of patients. 

HEMOCONCENTRATION 

1) Immediately to the right of the schematic representation of the normal is 
the drawing of hemoconcentration. In our series of 460 patients having hemato¬ 
crits of 50 or above, 25 per cent had dehydration due to loss of circulating plasma. 

2) Studies of blood volume differentiate between hemoconcentration due to 
dehydration and that produced by hypervolemia. 

3) Adequate hydration readily corrects hemoconcentration due to loss of 
plasma and eliminates the harmful effects of increased viscosity. 

4) Hemoconcentration due to dehydration or hypervolemia may precipitate 
the onset of thrombophlebitis, coronary or cerebral thrombosis. This suggests 
that hemoconcentration plays a significant role in the etiology of these diseases, 
and implies that we are over-cautious in restriction of fluids for these patients. 

HYDREMIA 

The sixth portion of the slide depicts findings in hydremia. 

1) Physiologic hydremia accounts for apparent anemias of pregnancy. 

2) Pathologic hydremia exists in patients with cirrhosis of the liver, renal in¬ 
sufficiency and following excessive fluid therapy. 

3) Circulatory overload is the real hazard if therapy is guided by values of the 
hematocrit. Blood volume studies are indicated as a diagnostic aid and to guide 
therapy. 

POLYCYTHEMIA 

The last schematic representation is that of polycythemia. 

1) Polycythemia vera is characterized by an increased volume of red ceils 
and elevation of the platelet count. 
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2) Presence of mcieased viscosity facilitates mtiavasculai coagulation and 
favors development of thiombosis and embolic phenomena 

3) Hypervolemia leads to piofuse hemonhage due to tiauma and duiing opeia- 
tion 

4) These unton aid effects of hemoconcentiation and hypervolemia me elimi¬ 
nated by peifoimance of repeated phlebotomies 

5) Otherwise administration of general anesthesia and peiformance of elective 
opeiativeproceduies are conti a indicated In emeigency, or in the piesence of un- 
coirected hypeivolemia, legional anesthesia, including spinal, is indicated 

6) In the absence of clnomc oi congemtal heart disease repeated, controlled 
daily phlebotomies can be peifoimed without untoward effects Nonnal fluid and 
electrolyte balance, how evei, must be maintained 

7) This regimen results m improvement of the general health of patients by 
elimination of headaches, sensations of fullness of the head, dizziness, syncope 
and pam m the extiemities 

SECONDARY rOLYCYTHEMI I 

1) Chiomc hypoxia due to chronic pulmonary, clnomc heart disease as well 
as the presence of some renal and adienal tumors theoretically set the stage for 
development of secondary polycythemia 

2) In the piesence of clnomc oi congenital heait disease repeated, conti oiled 
phlebotomies (eveiy third day) can be performed Blood volume should be le- 
duced to that optimal level which does not produce weakness, dizziness oi syn¬ 
cope 

3) Controlled phlebotomies of 250 cc each are recommended to l educe hemo 
concentration and hypeivolemia to that level which peimits optimal phjsiolgic 
function 

4) Following lemoval of renal oi adienal tumois secondary polycythemia may 
disappeai 

YRTIFICIALLY INDUCED rOLYCYTHEMI A 

1) Cnculatory overload due to excessive transfusions aie likely to occui in 
the absence of guides such as deteimination of blood volume 

2) Pulmonary edema, ceiebral edema, eaidiac failuie and ceiebiovascular 
accidents are prone to develop The resulting mcieased viscosity leads to myo- 
cai dial inefficiency and shock Removal of the excess blood is indicated to com¬ 
bat shock 

SUV1V1ARY 

An attempt has been made to present in concentrated fashion, vanations in 
the status of blood v olume It has been demonstrated that values foi the liemato 
cnt can be misleading Need for deteimination of blood volume in piepaiation of 
patients for opeiation, and as a factor in the control of intravenous theiapy dui- 
mg and after operation has been emphasized Our expenence has been that com¬ 
pensated anemia isafiequent finding among uiologic patients foi whom opeiative 
pioceduics such as tiansurethral resection hiv e been perfoimed It is hoped that 
the facts piesented will assist urologic suigeons to extend their mteiest in the 
total fluid economy of patients 
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IMPROVED CYSTOSCOPIC FIELD ILLUMINATION 
JULIUS H. WINER 

From the Division of Urology, University of California Medical Center, Los Angeles, Calif. 

I would like to present a method to increase illumination of the cystoscopic 
field. 

It occurred to me that much light radiation from cystoscopic lamps is wasted 
by dispersion into areas not included in visual fields and by absorption into the 
dull finished walls of the cystoscope and resectoscope sheaths. 

The illumination of the bladder and urethral fields of vision can be intensified 
by using a light reflector to make use of otherwise dissipated light. 


a. 

\ 



C 



As a “reflector,” pure white lacquer of a highly refractile, nonconductive 
plastic has been painted on the back of the lamp; i.e. that part of the lamp not 
directly facing the cystoscopic field (fig. 1, a). This has given increased brilliance 
to the fields visualized in the bladder and urethra. Silver “mirroring” of this 
portion of the lamp has also been done, but the possibility of current conduction 
prevents general usage. 

A similar “reflector” has been used, applied directly to the brown bakelite 
resectoscope sheaths (fig. 1, c). A shiny aluminum lacquer has also been painted 
on the portions of metal sheaths adjacent to the lamps. 

Use of the same types of reflectors for ordinary room lighting lamps saves up 
to 70 per cent of the otherwise wasted candle power. 

Additional concentration of illumination to spot areas in the visual field has 
also been obtained by using a clear plastic lacquer to form a convex lens on the 
front of the cystoscope lamp, focusing a spot light on a smaller portion of the 
visual field (fig. 1,5). 

9915 Santa Monica Blvd., Beverly Hills, Calif. 

Accepted for publication May 4, 1953. 
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LOCATION Or LOCOMOTION ENERGY-AREAS IN HUMAN SPERM 

ROYAL L BROWN 

This study is concerned with locating the aiea 01 aieas in human speim which 
provide the necessaiy eneigy for their locomotion a significant function preiequi- 
site to fertilization Speim are uniquely adaptable to such a study in that spermio- 
gemc alteiations, e g , the metamoi phosis of an immobile spermatid to a mobile 
speim, is fanly well established, and the dynamic development of its locomotoi 
stiuctuies may be micioscopically obseived and pertinent organelles accuiately 
identified with their antecedents 1 2 

HISTORV AND PROBLEM EVALUATION 

A compauson of the duiation of locomotion between moiphological segments 
of a cell to indicate eneigy aieas oi centers has not pieviously been attempted 
with sperm, noi pioductively in other motile cells Neithei has freezing (dry ice) 
and thawing as a technique foi the segmenting of cells been used piexiously m 
similai studies 

Functionally, the cliaracteustic eneigy pioducmg metabohsm of speim is 
maintained piimanly by mtracellulai enzymes, with piobably some evtracellulai 
enzymatic processes 5 Aeiobic lespnation in speim with its increased eneigy 
lelease occuis vanably among species and within the same species duimg quan¬ 
titative change in activity As evidence, the glycoltyic anaeiobic piocesses in 
the speim of man 1 is leported as only five per cent that for bovine 6 , yet in Ringei- 
phosphate glucose solution, aerobic glycolysis by human speim is eighty to 
ninety per cent of that accomplished anaeiobically 2 Potentially, human sperm 
appear able to appropriately utilize eithei method foi respiratory energy, but 
tlnoughout its spermatogemc life relies piimanly on anerobic glycolysis Ex¬ 
clusion of air as oxygen souice does not significantly alter the longevity of human 
speim ejaculated under paiaffin oil 5 

The determined enzymes present are cytochiome a, b, and c, succinic dehydio- 
genase, adenosine phosphates, hyaluromdase, 7 and presumably other enzymes 
and co enzymes essential to the chaiactenstic anaerobic and aerobic lespnatory 
gylcolysis of sperm 8 

Accepted for publication June 11 1953 

1 Mnximow, A A and Bloom William A Textbook of Histology Philadelphia and 
London W B Saunders Company, 1950 5tli ed , p 513-517 

2 Brown, R L Lipid constituents of human male reproductive cells as determined by 
Sudan black B J Urol , 67 557, 1952 

3 Cameion, G R Pathology Of The Cell Springfield, 111 Charles C Thomas, 1951, 
p 127 

1 MacLeod J Metabolism of human speimatozoa Am J of Phjsiol 132 193,1941 

5 Lard>,H A and Phillips P H Effect of certain inhibitors and activators oil sperm 
metabohsm J Biol Cliem 138 195, 1941 

“Brown, R L Studies in human feitility Alpha Omega Alpha prize winning research 
paper 1942, p 63 

7 Tulton J r A Textbook Of Physiology, originally bv William H Howell Plnla 
delplna and London W B Saunders Compaiu , 19o0, 16th ed p 1201 

“Cameron, G R Pithologj Of The Cell Springfield, Illinois Charles C Thomas, 
1951, p 12S 
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METHOD AND TECHNIQUE 

The sperm were segmented by freezing. 6 A small drop (0.04 cc, measured in a 
uniform capillary tube) 9 of recent ejaculate 10 was placed on each of thirty-three 
slides or slips, frozen with liquid nitrogen or carbon dioxide and thawed out at 
room temperature as needed after varying time intervals (1-200 hours.) 11 Com¬ 
parable controls were prepared without freezing and the spermicidal times de¬ 
termined. 12 A third of the slides or slips were subjected to each of three spermicidal 
procedures: 1) one part semen to one part 2.8 per cent (0.14 molar) aquous potas¬ 
sium acid phthalate as buffered spermicide, pH 4.0 13 and maintained at room 
temperature (26-29°C) during the determination of spermicidal times 14 ; 2) semen 
alone maintained at 37°C temperature as spermicide 15 ; and 3) semen alone main¬ 
tained at room temperature. 16 The spermicidal times of each series of three slides, 
as indicated above, were determined independently by periodically observing 
each preparation microscopically for the presence or absence of sperm locomo¬ 
tion. 17 Cessation of motion of the tail or its segments served as the end point. 18 
The time interval required to thus immobilize sperm or tail segments was con¬ 
sidered to be equivalent to the spermicidal time or longevity, 19 and served to 
localize the site of origin of locomotion energy. 

The comparison of the spermicidal times of a control with a test series was 
done in order to detect any spermicidal or devitalizing effect from freezing and 
thawing alone. The test sperm, by these applied procedures, were largely killed 
outright (85 ±10 per cent), probably due to lethal, structural or metabolic 
disarrangements; others were devitalized as indicated by their decreased spermi¬ 
cidal times; some few remained detectably unaffected. Many sperm which re¬ 
mained alive were segmented, both segments surviving. These segments resulted 
from complete fractures at select, vulnerable sites. In order of frequency, frac¬ 
tures occurred at: 1) the head and middle-piece junction, 2) middle-piece and 
tail junction, and 3) transversely without select sites throughout the length of 
the tail. Living segments which contained a piece or all of the tail characteris¬ 
tically maintained normal locomotion. This served in this experiment as the evi¬ 
dent and measured energy-utilizing function. 

9 Brown, R. L. and Gamble, C. J.: A method of testing the relative spermicidal effective¬ 
ness of contraceptives, and its application to ten commercial products. Human Fertility, 
6: 97, 1940. 

10 Brown, R. L.: On the care of human sperm. J. Lab. and Clin. Med., 29: 211, 1944. 

11 Brown, R. L.: Studies in human fertility. Alpha Omega Alpha prize winning research 
paper, 1942, pp. 63, 64. 

12 Brown, R. L. and Gamble, C. J.: The comparative spermicidal powers of fifteen com¬ 
mercial contraceptives. Human Fertility, 6: 1, 1941. 

13 Brown, R. L. and Gamble, C. J.: Factors influencing the survival time of human 
spermatozoa in a solution of potassium acid phthalate. Human Fertility, 8 : 42, 1943. 

14 Brown, R. L.: Effect of repeated ejaculation on semen and spermatozoa in man. Urol. 
& Cutan. Rev., 47: 372, 1943. 

15 Brown, R. L.: Some environmental factors which affect the life span of human sperma¬ 
tozoa. Urol, and Cutan. Rev., 47: 336, 1945. 

16 Brown, R. L.: Evaluating potentialities of human spermatozoa. J. Urol., 66:133,1910. 

17 Brown, R. L. and Gamble, C. J.: Studies of spermicidal time of contraceptive ma¬ 
terials. Human Fertility, 8 : 9 , 1943 . 

13 Brown, R. L.: Sperm fluctuations in health and disease. Southern Med. J., 36: biJ, 

19 Brown, R. L.: Effect on spermatozoa of tissue fluids encountered in the female genital 
tract. Am. J. Obst. and Gynec., 47 : 407, 1944. 
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Because of the relatively few sperm and segments remaining mobile after 
freezing and thawing, the autogamous segments i.e., segments from the same 
sperm, could be identified in some instances, and their speimicidal time or lon¬ 
gevity directly compared. Furthermore, on slides in which no chemical spermicide 
(potassium acid phthalate) was added, and thus no mixing after thawing, these 
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autogamous segments conveniently remained in the near vicinity of each other 
on the slide. Thus comparison of the accurately determined time interval of 
sustained locomotion by these sperm segments suggested structural centers of 
origin for the energy involved in their locomotion. 

Direct comparisons of duration of locomotion in segments of a single sperm 
were accomplished in but five instances, as these segments necessarily had to' 
remain within a locatable microscopic area, and be identifiable. Nevertheless, the 
uniform sequential immobilization of sperm segments, autogamous or not, indi¬ 
cates directly a difference in sustained locomotion of these segments, and thereby 
delineates areas which in all probability function in providing energy for locomo¬ 
tion (fig. 1). Several hundred living sperm observed on thirty-three slides gave 
consistent results. 

RESULTS 

Sperm which survived thawing had a five to fifty per cent reduced spermicidal 
time when compared with the control sperm of the same ejaculate. The conditions 
which appeared most influential in reducing spermicidal time were their retention 
in the frozen state and protracted spermicidal testing, e.g., tests done at room 
temperature. Parenthetically, lengevity or the post ejaculate period of survival 
was markedly increased in the sperm stored in the frozen state: their survival 
time was two weeks (maximum storage) plus their spermicidal time or 21,160 
minutes as compared with 1,564 minutes for the control spermicidal time. De¬ 
creased rate of metabolism of intrinsically limited substrates probably accounted 
for this prolonged longevity of frozen sperm. 

Thawed sperm, whether morphologically intact or brachycaudate (shortened 
tail), had comparable longevity (average 52, 365, and 1,040 minutes) as deter¬ 
mined by sustained locomotion using the three spermicidal procedures. Tail 
segments with the middle-piece attached had similar spermicidal times (average 
51, 372, and 995 minutes). Segments caudad to the middle-piece had decreased 
times (average 33, 189, and 437 minutes) irrespective of the tail area involved 
(%• 1 )- 

The five autogamous segments containing the middle-piece survived 395, 338, 
342, 354, and 366 minutes as compared with 192, 166, 165, 172, and 176 minutes 
respectively for the tail segments. The average time is 357 and 174 minutes re¬ 
spectively ; or, using the tail time as unity, a ratio of 1:2 for the five autogamous 
segments and 1:1.95 for all segments. Summarily, the presence or absence of the 
nucleus (head) did not alter the duration of locomotion of mature sperm: the 
presence or absence of the middle-piece did. 

DISCUSSION 

Fracturing. Slow freezing as well as slow thawing of the sperm crystallized intra¬ 
cellular water, thereby tearing and cutting cell structures by the expansion of 
forming ice crystals. Cell segmentation resulted. Intra- and extracellular expan¬ 
sion co-efficient differences could account for preponderant characteristic frac¬ 
turing at the neck site with decapitation. Interestingly, no living cell was ob¬ 
served which sustained a ruptured head or middle-piece; the delimiting 
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membranes, thickened by cap formation m spermiogenesis,'’ 0 invambly lemamed 
mtact except at critical junctions In a few instances an incomplete fractme of 
the tail lesulted in a continuity resembling a “gieen stick” fiacture 

Fracture regions Neck fiactuies Mere common and complete The entne 
middle piece with “spirosomes”, axial fiber, antenor, posterioi, and ling centro- 
somes remained intact and within the delimiting membiano m all studied speci¬ 
mens (fig 1) The caudad axial fibei, composed of sexeial filaments,'' 1 was not 
noted to be fractured alone but appealed invauably to mvohe peripheral stiuc- 
tuies Not always, however, did the transverse tail fiactuie necessarily include 
all successive stuictuies, at a single locus as evidence, m one obserxed instance 
the axial fiber of a bi achy caudate segment extended beyond the fractured tail 
sheath foi appioximately thiee micro. 

In the few observed “green-stick” fiactures the locomotion of the two incom¬ 
pletely separated segments, nisofai as could be deteimined, was continuously 
synchronous, as if umnteiiupted The effect of discontinuity of the axial fiber 
without peripheral stractuie involvement on synchromcity of flagellation during 
locomotion was not obsened that fiactuies of the fibei do not delectably alter 
charactenstic flagellation of the lesultmg independent segments, hovvexei, is 
definite Eneigy substiate for flagellation including imtiatoiy mechanism theie- 
fore must be independently piesent m these segments 
Locomotion and motion The typical flagellating motion of intact sperm per¬ 
sisted aftei thawing in locomotmg foims Motion at the head middle piece 
junction in brachycaudate foims (approximately 3 a) was slow and “jeiky”, 
but directional contrastingly, the motion or excursions of the middle piece m 
intact flagellating foims is moie limited In specimens wheiem a small aiea of 
the tail had been desheathed the bare axial fibei flagellated synchionously with 
the ensheathed tail The axial fibei, therefore, is dynamically concerned m flagel¬ 
lation In aetnely flagellating decapitate foims the middle-piece, which is now 
terminal, was passuely waved with the undulations of the tail m contiast, the 
tail only ordinal fly actively undulated m mtact forms 
Flow of semen undei the slip oi activators, e g , diluted acids, distilled water, 
histamine, and several qumones, increased the late and excursion of flagellation 
of mtact sperm and segments alike Orientation to a counter cunent position 
with the antenor end directed “upstream” was piesent m all forms having heads, 
to a much lesser degree w ith decapitate segments and ex eu less or not at all m 
tail segments 

Exclusion of possible energy sites The nucleus is of no immediate significance 
in speim locomotion if intrinsically significant, its specific contnbution is m 
some pievious and undetermined mannei In exidence, decapitated, m compari¬ 
son to intact forms, are equally dynamic, possess comparable locomotion lon¬ 
gevity, may manifest iccoxery as do some sjnerm piewously immobilized by 

si) Brown It L Lipid redistribution in human spermatogenesis Urol md Cut in 
Rev 55 531, 1051 

11 Sex mour T I and Bermo«chc, II Magnification of spermatozo x bv the electron 
microscope J X M 1 ,116 2-1S0 I9J1 
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acid spermicides, and demonstrate identical locomotion insofar as visably detec- 
tible. 

Independent locomotion of sperm segments may suggest the axial fiber as a 
possible site in that it is structurally present in both middle-piece and tail. Its 
progenitors, the centrioles, are frequently dynamic as evidenced in: 1) their mi¬ 
gration to the mitotic poles of dividing cells, or, 2) to the middle-piece in spermio- 
genesis, 3) their participation in chromosome movement during mitosis and 
meiosis, and 4) their entering into sperm locomotion through the derived axial 
fiber. That the axial fiber does not supply its own energy, however, is quantita¬ 
tively evidenced by the disparity of length of structure and duration of locomo¬ 
tion between the tail and the middle-piece, i.e., the tail with a much longer seg¬ 
ment of axial fiber than the middle-piece (approximately 3:1) has a 
shorter duration of locomotion and spermicidal time (approximately 1:2). Added 
substrate, e.g., glucose, does not alter this nonreciprocal relationship. If the 
energy site were centred quantitatively in the axial fiber, the spermicidal time, 
the longevity, and the locomotion duration probably would not conform to 
figures obtained for the represented segments (fig. 1). 

This evidence, however, does not exclude the axial fiber with its lipid contain¬ 
ing fibrillar structure 2 as materially instrumental in flagellating the tail in loco¬ 
motion. In fact, electrical potentials established by an extrinsic source of energy 
comparable to the energy source of the myofibrils 22 may remain a plausible ex¬ 
planation. 

The submicroscopic particles of the cytoplasm with their known enzymatic 
activity (esterification 23 ) inadequately explains the disparity of tins structure- 
function relationship, and can hardly be credited as an energy site for locomotion. 
Further, during spermiogenesis, the sperm cytoplast with its submicroscopic 
particles is largely sloughed off posteriorly and exists extracellularly as seminal 
detritus. 2 That these extracellular constituents do not serve as the site of locomo¬ 
tion energy is evident from the difference in duration of locomotion between 
segments with and without middle-piece. Furthermore, sperm presumably 
washed free of submicroscopic particulate containing detritus and suspended in 
an appropriate synthetic medium locomote normally without unduly altered 
longevity and spermicidal time. 

Similarly, neither cell membrane potentials nor centrioles per se adequately 
explain the empirical results. 

Location of energij sites. Mitochondria are present in both the middle-piece and 
the tail 2 ■ 20 as identifiable units and preponderantly in the middle-piece as the 
modified spirosomes* (“spiral filaments”). Their distribution more nearly con¬ 
forms to the determined data than can any other contained organelle. 

22 Fulton, J. F.: A Textbook of Physiology, originally by William H. Howell. Phila¬ 
delphia and London: W. B. Saunders Company, 1950, 16th ed., p. 110-140. 

23 Omachi, A., Barnum, C. P. and Glick, D.: Quantitative distribution of an esterase 
among cytoplasmic components of mouse liver cells. Proc. Soc. Exp. Biol. Med., 67: 

* Because of the erroneous connotation of both “spiral” and “filament”, it is suggested 
that the term spirosomes be substituted: in justification, 1) it considers precedent, howeve 
erroneous, 2) it implies their unitary, “somal” nature, 3) their respiratory function, anu^ t 
conforms with other applied nomenclature, e.g., tegosome, eentrosome, acrosome, a 
impregnasome. 
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Mitochondua contain enzymes and substiate essential to the postulated fun- 
tion 21 These aie cytochiome a, b, and c, succinic dehydrogenase, peioxidase, 
and cytochiome oxidase, as well as sucunoxidase, ATP, ADP, and AMP, libo- 
flavin, a glycerophosphate dehydrogenase, d-amino acid oxidase, nbonuclease 
and the enzyme complex which oxidizes fatty acid *• These constitute essential 
lespnatoiy enzymes which togethei with available substiate pioduce eneigy 
Transfei of this eneigy thiough the energy lich phosphate inteimediates of 
glycolysis appeals to be the principal and essential mannei m which locomotion 
is energized The comparable quantitative distnbution of mitochondria and 
substrate in the middle piece and the tad offeis an explanation foi the diffeience 
in spermicidal times and longevity between speim segments with an without a 
middle-piece 

SUMMUU 

This study ascnbes to the middle piece the function of pioviding the major 
part of locomotion eneigy 

The tail (flagellum) also mtnnsicnlly possesses eneigy pioducmg potentialities 
foi locomotion, but to a lessei degiee 

The deuved evidence confirms foi speim the scanty pievious biochemical ob¬ 
servations which chaiactenze mitochondua in geneial as significant enzymatic 
(lespiratoiy) centers and ascribes to them exotheimic leactions 

The energy made available through these eneigy-nch phosphate bonds ap¬ 
peals to be translated into mechanical locomotion through the instrumentality of 
the axial fiber 

3966 Oakwood Place, Riverside, Calif 

2 * I.ard\, H \ Respirator} Enzymes Mimic ipohs, Minn Burgess Publishing Com¬ 
pany, 1950, Second Printing p 277-278 

19 Meyerhof, 0 Mechanisms of glycolysis anil fermentation Canadian J Med Sci,29: 
63, 1950 
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A TRACTION FOLEY CATHETER 
NATHAN CHASET 

In the many approaches to the surgery of the prostate gland, the common 
denominator of all is the control of bleeding following operation. Many methods 
and many devices have been proposed for this purpose, and a completely satis¬ 
factory method has not yet been found. 

Since 1950 I have been using a traction catheter which is merely the usual 
24F Foley catheter with a traction loop attached to the body of the catheter so 
that traction may be applied to the catheter without in any way interfering with 
the drainage through it (fig. 1). The loop is attached to the catheter 18 cm. from 
the urethral side of the balloon. This provides adequate length so that after 
tension is released, the loop still stays clear of the urethral meatus. 
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In the usual suprapubic prostatectomy, I use this catheter in conjunction with 
a seven inch Oxycel Foley Cone around the balloon and then attach the traction 
loop to a Prather basket with silk thread. Thus an effective method is provided 
for the control of hemorrhage from the prostatic bed, and also allows for irriga¬ 
tion through the catheter while maintaining traction. I have used this catheter 
also in cases in which there was primary closure of the bladder with no supra¬ 
pubic drainage, and have found it very satisfactory. 

This catheter could be used in any case where the combination of traction plus 
drainage was desirable. It would seem to be ideal for use in rupture of the urethra 
with displacement of the prostate, but I have not } 7 et encountered such a case. 

This catheter is manufactured by the Davol Rubber Co. and is obtainable 
through C. R. Bard, Inc. 

I wish to thank Mr. Leon Nodine of the Davol Rubber Co. for his most kind 
co-operation in the development of this catheter. 

105 Keene St., Providence 6, R. 1. 

Accepted for publication June 11, 1953. 
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GROUND SUBSTANCE AND CALCIFICATION THE INFLUENCE OF 
DYE BINDING ON EXPERIMENT YL NEPIIROCALCINOSIS 

ROGER BARER * GERALD REAVEN and JOHN SAWYER 

I loin the Department of Surgery (Division of Urology ) the Unnersity of Chicago, 
Chicago 37, III 

Clinically, lenal calcification is associated with imious conditions. Renal 
calculi aie not inhequeiitly observed in the piesence of obstiuctne uiopathy, 
piolonged bed rest, and peisistent oi lecunent pyelonephntis due to gtam 
liegatn e bactei la thriving in an alkaline urine Renal tuberculosis is often asso 
ciatcd with secondaiy calcification Gout frequently pioduces nephiocaleinosis 
or unc acid stones Hjpeiparathyioidism causes lieplnoialcinosis oi lenal cal¬ 
culi in about thnty pel cent of patients Endence is now sufficiently eonwncing 
to conclude that piolonged dehydiation predisposes towaid the foimation of 
calculi In many patients, howetet, the factoi lesponsible foi the de\ elopment of 
renal c deification is obsuue Although a wide variety of conditions may pioduce 
pathological calcification, yet the basic mechanism nitohed remains unknown 
Once the etiologic factor Ins been initiated, it is possible that one biochemical 
process is common to all types of renal calcification name]}, an alteiation in 
the connective tissue ground substance This papei piosents data concerning 
e\penmental nephiocaleinosis produced by admmistiation of parathormone and 
demonstrates its selectne action on the giound substance The mcieased sus¬ 
ceptibility to calcification of connective tissue ground substance that is de- 
polymenzed oi altered by toluidine blue is also imestigated 
Rubin and Howaid obsened that there ib a relationship between the state of 
connectn e tissue and the ability of the tissue to become calcified They contend 
that moie leactne gioups aie aiailable to bind with calcium when the matin. is 
being depolymemed The basic dye toluidine blue is known to combine with 
mucopolysacchaiides of the giound substance Sylven and otheis believe this is 
due to the piesence of (hondioitm sulfate In bone, toluidine blue binds on le 
actne gioups of the giound substance coinciding with calcified poitions of the 
mitn\ rurtheimoie, m tlnee week old lats m which calcification has not yet 
appealed, toluidine blue binds intensely with the matirs. m piecisely the geo 
graphical locations eientually to become calcified Millet, et al have shown 
that in vitro calcification of rachitic lat cartilage is blocked by toluidine blue 
These authois have demonstiated that this inhibition of calcification is dnectly 
propoitional to the amount of toluidine blue present m the system Marc and 
YY r enck and Fiance have leported that crystallization of certain inorganic salts 
fiom a supersaturated solution aie maikedly inhibited by dyes which stain the 
mother ciystal 

This investigation suppoited in part by Tred and Harvey Goldberg and a United States 
Public Heilth grant (A o78) 

Read b\ invitation at animal meeting Ameucan Urological Association, St Louis, Mo 
Mav 14 1953 ’ 

* Present address Surgical Research Labor itory, Georgetown Medical School Washing 
ton D C 
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METHODS 

Young rats of the Sprague-Dawley strain, weighing 200-250 gm. and of the 
same sex were used in the experiment. Thejr were maintained on a routine 
laboratory diet and given water ad libitum. The animals were given parathyroid 
extract (Lilly) as described by Chown, in divided doses over a two-week period. 
Four groups of animals were studied. 

Group I. (Quantitation of the parathyroid effect.) Ten rats received a total of 
1,000 units of parathormone; ten rats received a total of 1,300 units of para¬ 
thormone; twelve rats received a total of 1,625 units of parathormone. 

Group II. (Effect on nephrocalcinosis produced by altering ground substance.) 

A. Fifteen rats received a total of 1,000 units of parathormone and also 3 
cc (intraperitoneally) of a 0.04 per cent solution of toluidine blue, each injec¬ 
tion day, for 2 weeks. Fifteen other rats received the same amounts of toluidine 
blue, but a total of 1,625 units of parathormone. 

B. Five rats received 1.5 mg. of desoxyeorticosterone acetate each day for 
a two-week period in addition to a total dosage of 1,625 units of parathormone. 

C. Using ether anesthesia, unilateral nephrectomy was performed on ten 
rats and following this a total of 1,000 units of parathormone were adminis- 

( tered over a two-week period. 

Group III. (The effect of increased serum calcium levels on renal calcifica¬ 
tion.) 

A. One gram of dibasic calcium phosphate was implanted intramuscularly 
in 10 rats and was allowed to remain for a 2-week period, at the end of which 
time the animals were sacrificed. Serum calcium and total protein concentra¬ 
tions were obtained on these animals. 

B. A series of 10 rats were injected intraperitoneally with 1.5 cc of a 10 
per cent calcium gluconate solution over a 2-week period. A total of 200 mg. 
of calcium gluconate was injected (13.5 mg. of calcium ion) into each rat. 
Another series of 10 rats were given the same daily injection of calcium glu¬ 
conate, but were followed for 4 weeks. A total of 1,775 mg. of calcium glu¬ 
conate was administered to these animals (90 mg. of calcium ion). Serum 
calcium and total protein determinations were obtained. 

Group IV. (Control series.) Control animals for each experiment consisted of 
5 animals that received no injection, 5 rats that received 0.9 per cent sodium 
chloride intraperitoneally, and 5 animals that received only parathormone in 
the identical dosage as used in the experimental rats. 

At the end of the 2-week period for each experiment the animals were sacri¬ 
ficed by a blow on the head. Blocks of tissue from the kidneys, spleen, stomach, 
blood vessels and heart were immersed in 95 per cent alcohol and stained by 
the Von Kossa method. This technique stains inorganic phosphates and car¬ 
bonates black. These ions are apparently present in the form of their calcium 
salts. Routine hematoxylin and eosiu stains were also obtained. 

In order to quantitate the amount of calcium deposited in the kidney, foui 
degrees of scoring were chosen. Those sections classified as 0 represent the stage 
at which no calcification, or at the most only small flecks of calcium, was seen m 
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a few pentubular babement membiancs One plus lefeis to appieciable calcifica¬ 
tion, that uas still localised pentubularly AVhen the calcium deposition ap¬ 
pealed m the basement membrane and also in the lumen of the tubules, it was 
termed 2 plus, and 3 plus infers to the situation m which the calcification was so 
extensile thioughout the kidney that it was impossible to deteimine its exact 
location 

rlsui,ts 

I Quanhlahon of the parathyroid effect The pioduttion of metastatic calcifi¬ 
cation by the administration of paiathyioid extiact is dependent upon both the 
amount of paiathoimone gnen and the duiation of the expenment Eight hun¬ 
dred units of paiathoimone would not pioduce calcification m one week If the 
800 units had been pieceded by 400 units the week befoie, howeiei, calcification 
would occui This was not necessanly attnbutcd to a gieatei hypeiealcenna, as 
the semm cakium lex el letumed to noimal dining the 2 day mteival between 
the two injection penods It seems icasoiiable that the 400 units of paiathoimone 
in some way piepaied the tissue foi the deposition of calcium The following 
data obtain using an expeumental peuod of 2 weeks 

One thousand units of parathoimone would not pioduce any nephiotalcmosis 
m the majonty of the animals A few animals showed the veiy beginning of 
calcification as demonstrated by small flecks of calcification within the basement 
memlnane of the lennl tubules As the amount of parathoimone was increased, 
moie and moie calcium was deposited, fiist still confined to the pentubulai 
basement memlnane Calcium soon appealed within the basement membrane 
of Bowman’s upsule Finally, as the dosage reached 1000-1700 units, calcium 
appealed within the lumen of the tubules At this point, theie was so much 
calcification that it was no longei possible to deteimine its exact moiphological 
locition The pentubulai and mtiatubulai deposition of calcium are demon- 
stiated m figuie 1 

With lb00-1800 units of pntathoimone calcification was also obseived be¬ 
neath the splenic capsule, m the basement membiane of the laige and small 
aitenes and aitenoles, uudei the endoeaidium and also m the connective tissue 
of the stomach (fig 2) No calcification was found othei than in the connective 
tissue giound substance of these oigans and structuies Although all experimental 
animals leaited m a sinnlai numiei to low doses of paiathormone, the quantity 
of calcification pioduced by largci, but identical amounts, of parathoimone 
\aued considei ibly among diffeient series of lats This inconsistency was not 
dcmonsUatul among rats received in the same shipment, but was fiequently 
obsuved when one shipment was compaied to anothei Since all the animals 
leceivcd weie of the same strain, age, sex and appioximate size, theie was no 
obv ions explanation of this phenomenon In ordei to msuie meaningful results, 
a contiol gioup fiom the same shipment was included m eveij expenment It 
is mteiestmg that although theie were different icactions to paiathoimone from 
gioup to gioup, the seium calcium lev els weie always quite sinnlai Only one lot 
of Lilly’s parathyroid extiact was used for the entire expenment 
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Fig 1 A, nephiocalcmosis pioduced bj adnumstiation of 1000 units of paiathoimono 
Observe calcification appeals first only in connective tissue basement membiane of renal 
tubules X 460 B, effect of increasing dosage to 1625 Calcification appeals in basement 
membrane and also within tubules in this gioup of lats X 460 

II. Nephrocalcinosis and alteration of ground substance. The admmisti ation of 
toluidine blue to lats leceiving parathoimone gieatly augmented nephiocalcmo¬ 
sis and calcification occuning in the connective tissue as compaied to conti ol 
animals. Animals given 1,000 units of paiathoimone raiely developed any lenal 
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Fig. 2. Demonstration of metastatic calcification associated with 1,625 units of para¬ 
thormone. Calcification is selectively deposited in basement membrane of blond vessel and 
in other connective tissue surrounding vessel. X DOO 


tubular ca.teifica.tiau. The concurrent administration of toluidine blue with this 
same quantity of parathoimone, however, produced extensive calcification. In 
these animals an ineffective amount of parathormone had become effective by 
use of toluidine blue. Figure 3 demonstrates the markedly increased calcification 
produced by the concurrent use of toluidine blue with 1,625 units of parathor¬ 
mone, as compared to control animals receiving only this same quantity of the 
hormone. These results are scoied in table 1. 

The administration of desoxycortieosterone acetate (DOCA) to animals that 
were receiving parathoimone almost completely inhibited nephrocalcinosis. The 
animals were sacrificed at the height of the parathormone induced hypercal¬ 
cemia, yet only one animal receiving DOCA showed any appreciable metastatic 
calcification. The total scram calcium, plasma protein, and ionized calcium values 
in the two groups were identical. These results are presented in table 2. 
■^Calcification produced by parathormone was much more extensive in the 
hypertrophied kidney than in the normal kidney (fig. 4). This was found to 
be true at high and low dosage levels of the hormone. The nephrocalcinosis ob¬ 
served with 1,000 units was greatly in excess of that produced in a normal rat 
given the same amount of parathormone. This effect is exaggerated using 1,625 
units of the hormone. The results of the administration of parathormone to 
normal animals and to rats with hypertrophied kidneys are piesented in table 3. 

III. Effect of increased scrum calcium on renal calcification. Serum calcium con¬ 
centration in normal, untreated rats was 11.7 mg. per cent. Animals receiving 
1,000 units of parathormone had a serum calcium level of approximately 13 mg. 
per cent. To determine whether the renal calcification observed with parathor- 
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Fig. 3. A, calcification in basement membrane of renal tubules in rat produced by 16~ J 
units of parathormone. X 460. B, augmentation of parathormone effect (1625 units) by 
concurrent administration of toluidine blue. X 460 


mone was a result of the increased serum calcium levels, the next experiment was 
designed to determine whether a comparable amount of calcium given directly 
might also produce nephrocalcinosis. One gram of dibasic calcium phosphate 
that was implanted intramuscularly in 10 rats was found to have been completely 
absorbed at the end of a 2-week period. The serum calcium in these animals was 
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Table 1 Influence of toluidme blue on metastatic calcification 


no or 
ANIMALS 

treatment 

DURATION 

DECREE OF CALCIFICATION WITHIN 
EACH EXPERIMENT 



0 

+ 1 

++ 1 


15 

Parathormone (1625) units 

14 daj s 

S 

4 

i 

2 

5 

Parathormone (1625 units) and 0 9 per 
cent saline 

14 dajs 

4 

1 

0 : 

0 

15 

Parathormone (1625 units) and tolui 
dine blue 

14 da>s 

0 

0 

5 i 

10 

S 

Toluidme blue 

14 dajs 

8 i 

o ! 

i 

0 

0 


Tvble 2 Influence of DOC A on metastatic calcification 


f 

no or ! 

A.V/MU.S 

! 

TREATMENT 

DURATION 

DECREE OF CALCIFICATION WITHIN EACH 
EXPERIMENT 



0 

+ 

++ | 

+++ 

5 

Parathormone 

Total dosage 1625 U 

14 days 

0 

0 

1 

4 

& 

Ptrathormone 

Total dosage 1625 U 

14 dajs 

3 

1 j 

0 

I 



P ro ^ u ced by contral iteral nephiectomj Mai Red mciease 
m innthj roul effect (1,000 units) resulting from alteration in renal tonne "tivc tissue ground 
substance^ Contiol aninnls demonstrated calcification only in basement membrane of 


appiowmately 13 to 13 8 mg pm tent Cnluum gluconate injected mtrapen- 
toncatly o\ci a 2-ueeh ponod m one group of lats, and o\er a 4-week, period m 
another gioup of lats, nu reused the serum caluum concentiation to about 13 4 
mg pel lent In both instances the serum calcium le\els weie eompaiable or 
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Table 3. Effect of rapid growth on metastatic calcification 


NO. OF 
ANIMALS 

1 1 

1 ! 

1 TREATMENT 

DURATION 

DEGREE OF CALCIFICATION 
IVITUIN EACH EXPERIMENT 




0 




10 

Normal rat kidney 

Total dosage 1625 U parathormone 

14 days 

4 

6 

0 

0 

10 

Hypertrophied rat kidney 

Total dosage 1625 U parathormone 

14 days 

0 

H 

2 ! 

I 

10 

Normal rat kidney 

Total dosage 1000 U parathormone 

j 14 days 

8 

H 



10 

Hypertrophied rat kidney 

Total dosage 1000 U parathormone 

14 days 

0 

I 

6 



Table 4. Effect of hypercalcemia on renal calcification 


XO. OF | 
ANIMALS 

TREATMENT 


SERUM CALCIUM 

(UG. %) , 

1 

DEGREE OF CALCIFICATION 
WITHIN EACH 
EXPERIMENT 





Mean 

D 

+ 

++ 

+++ 

7 

Control 


I 11.1-12.6 

11.7 

i 7 

0 

0 

0 

S 

Parathormone 

Total dosage 1625 U. 

13 days 

12.6-14.2 

1 

13.6 

0 

1 

2 

5 

10 

Dibasic calcium phosphate 
Total dosage 1 gm. 

13 days 

13.0-13.S 

13.4 

! 10 

0 

0 

0 

10 

Calcium gluconate 

Total dosage 206.25 mg. 

13 days 

, 12.8-13.6 

13.2 

10 

0 

0 

0 

10 

Calcium gluconate 

Total dosage 1775 mg. 

2S days 

13.0-14.0 

13.6 

10 

0 

0 

! o 

: 


increased as compared to those obtained by giving parathormone. A total of 30 
rats were used to test the effect of the direct administration of calcium on the 
production of calcification. All of the animals receiving parathormone showed 
extensive metastatic calcification. No calcium was deposited in an}’- of the ani¬ 
mals receiving calcium directly either at 14 or 28 days. These results are sum¬ 
marized in table 4. It was considered unnecessary to determine the levels of 
ionized calcium on all of these animals. The results indicate an identical increase 
in the ionized fraction. 


DISCUSSION 

It has been demonstrated that the minimal effective amount of parathormone 
necessary to produce nephrocalcinosis is usually slightly in excess of 1,000 units 
administered over a two-week period. A total dosage of 1,300 and 1,625 units of 
parathormone demonstrate progressively increasing amounts of calcification 
within the kidney. All of the calcification produced by parathormone occurred 
first within the ground tissue matrix. Any increase or spread in nephrocalcinosis 
is an extension or result of calcification developing first in this area. With large 
amounts of parathormone, calcification also becomes intratubular. This effect 
on the ground substance is in a sense metastatic in that the connective tissue 
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matiLx elsewhere in the rat demonstiates the same calcification It was obsen ed 
in the artenes, heart, spleen, and stomach It has been possible by measuimg the 
degiee of calcification pioduced, to confirm a lecent hypothesis of Milton Engel 
that paiathoimone has a dnect action on ground substance This finding is also 
an extension of Albright’s obseivation that paiathoimone has a dnect action on 
lenal tubules Reports in the literatuie, and the observations now presented, 
indicate that paiathoimone induced calcification begins and is piogressive within 
the connective tissue It would appeal that this calcification within the connec¬ 
tive tissue ground substance is not simply foituitious, but that the state of the 
connective tissue is ultimately concerned m the process of calcification 

A simple mciease m serum calcium, equal to that obseived with adnnnistia- 
tion of paiathormone, by the admnustiation of dibasic calcium phosphate 01 
calcium gluconate failed to pioduce nephiocalcinosis in the 30 animals studied 
As a result of this expeument it would appeal questionable whether the meta¬ 
static calcification induced by parathormone is completely a lesultof its effect on 
the mobilization of calcium Paiathoimone pioduces mcieased seium calcium, 
but mcieased serum calcium does not necessanly indicate nephrocalcmosis These 
data suppoit the theory of Milton Engel, that thehormone depolymenzes ground 
substance and theieby increases caleifiabihty 

An attempt has been made to indicate that the state of the connects e tissue 
ground substance is intimately concerned in deteimination of wheie, when and 
to what degree, calcification wall occui This has not been previously leported 
To demonstrate this phenomenon, three methods were employed to show that 
if the state of the connective tissue matiLx is alteied, the ability of that tissue to 
undeigo calcification is also changed 

Tohudme blue was administered as it is known to bind with fiee sulfate gioups 
of the acid mucopolysaccharide in the ground substance This dye has been 
shown to inhibit the bindmg of calcium m slices of lachitic rat cartilage It might 
be assumed that an alteiation ill bindmg capacity of the matrix by tying up the 
fiee reactive groups with tohudme blue, might inhibit subsequent calcification 
associated with parathormone admimstiation The exact converse pioved to be 
tiue in the experiments now presented An ineffective amount of paiathormone 
pioduced calcification of the giound substance of the kidney and othei stiuctures 
when administered in conjunction with toluidine blue The paiathoimone effect 
was gieatly augmented by cuirent use of toluidine blue A possible explanation 
for this reaction appeals to be that toluidine blue is an anionic dye and binds to 
different loci on the ground substance than the cationic calcium As a lesult, no 
competitive binding to the matrix would be expected The binding of toluidine 
blue to the chrondioitm sulfate of the ground substance apparently alteis or 
depolymenzes the structure of the glycopiotem, enabling an effective amount 
of parathoimone to produce greater calcification than is possible with the 
hoimone alone It also peimits an meffectiv e amount of parathormone to produce 
nephrocalcmosis and metastatic calcification Data to be leported latei, indicate 
that this augmentation of calcification by toluidine blue may be effectively 
blocked by the concuiient administration of heparin This antagonism of 
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heparin to toluidine blue was first shown by Allen and is quantitatively expressed 
in a ratio of approximately 200 mierograms of toluidine blue to 90 micrograms 
of heparin. 

Selye and others have shown that DOCA is capable of increasing the normal 
inflammatory response to a local irritant. The effect of DOCA could be explained 
on the basis of its ability to increase the polymerization of the ground substance. 
If this were true, and if polymerization of the ground substance renders the tissue 
less likely to become calcified, DOCA should inhibit parathormone induced 
calcification. The results indicate that DOCA does inhibit metastatic calcifica¬ 
tion. In 80 per cent of the animals receiving DOCA and parathormone that were 
sacrificed at the height of the parathormone induced hypercalcemia, there was 
no appreciable calcification. All of the animals receiving the same amount of 
parathormone, but not receiving DOCA, showed extensive metastatic calcifica¬ 
tion. In addition the total plasma proteins, total serum calcium and ionized 
calcium levels were identical in the two groups. Admittedly, the group of animals 
studied is small and there is no conclusive evidence that DOCA does polymerize 
the ground substance. It is also true that DOCA is capable of producing wide¬ 
spread metabolic changes that may influence the observed results. None the 
less, as a result of these experiments there is no doubt that DOCA does alter 
tissue caleifiability without altering either total or ionized calcium levels. Since 
the effect of DOCA was predicted on the basis that it would polymerize ground 
substance, it is felt that it is highly 1 - suggestive evidence for the thesis presented. 

The third method now reported for altering the connective tissue ground sub¬ 
stance is compensatory renal hypertrophy. Gersh has pointed out that the 
ground substance in the region of certain rapidly growing tumors becomes 
depotymerized. It might be expected that a similar phenomenon would occur in 
any rapidly growing area. Aterman has shown that in regenerating rat liver there 
is a marked depolymerization during the stage of rapid growth. It is known that 
healing wounds, arthritis, tuberculosis, hyperplasia and hypertrophy are associ¬ 
ated with an increase in tissue glycoproteins. Contralateral nephrectomy pro¬ 
duces a marked hyperplasia or hypertrophy of the contralateral rat kidney. This 
method of inducing rapid growth seemed most desirable as it precluded any 
mechanical interference with the tissue being investigated. If the assumption 
that a depolymerization of the ground substance increases tissue caleifiability is 
correct, and if in fact there is a depolymerization in the hypertrophied kidney, 
it would be expected that there would be an increase in the amount of calcium 
laid down in the hypertrophied kidney. In the present experiments, it was ob¬ 
vious even grossly, that the hvpartrophbd kidney had reacted differently than 
a normal kidney to the same amount of parathormone. There was considerably 
more calcium deposited in the hypertrophied kidney of rats receiving 1,625 units 
of parathormone than in normal animals receiving an identical amount of the 
hormone. The results were more striking in the animals receiving 1,000 units of 
parathormone. Normal animals on this regimen showed no appreciable calcifica¬ 
tion, as contrasted to the extensive calcium deposition in the hypertrophied 
kidneys of rats receiving an equal quantity of parathormone. 

The data now reported confirm the impression that alterations in the state. 
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of the connective tissue is a xital factor concerned m pathological calcification 
Additional experiments aie m piogress that indicate the same lesults aie ob¬ 
tained with alterations of the giound substance by expenmental lenal trauma, 
induced pjelonephntis and renal tubulai mjuiy pioduced by hydionephiosis 
secondaij to incomplete uieteial ligation In addition, other methods of pioduc- 
mg lenal calcification by means of ladiated eigosteiol and also oxamide aie 
undeiway to deteimine whethei the same alteiations of giound substance always 
piecede calcification pioduced by othei causes 
Flora the clinical standpoint, Andeison has leported that m patients with 
hypeipaiatliyioidism, the calcification is identified by an inteistitial degenerative 
effect that piecedes deposition of calcium 

It is also of considerable mteiest that the concept and suppoituig evidence 
now piesented concerning calcifiability and the state of the connective tissue 
giound substance was tacitly implied by Randall many yeais ago Randall 
believed that a pnmaiy lenal calculus is only a symptom lie piesented ei idence 
that lenal calculi always originate as a slow eiystallization of uimary salts which 
depend on calcification m a pathological disease condition of the kidney Randall 
obseived that papillary changes frequently preceded the development of pnmaiy 
lenal calculi, and acts as the initiating lesion upon whiclnu inary salts crystallize 
Photomiciographs suppoituig his conclusions demonstrate that m addition to 
the papillaiy plaques descnbed, that theie is also calcification in the basement 
membrane (giound substance) of the lenal tubules We have obseived that 
experimental lenal trauma alteis the local state of the ground substance and 
mcieases calcifiability of that aiea Tins evidence confirms the extensive clinical 
investigations of Randall 

Expenmentally, other factois also pioduce depolymenzed lenal ground sub¬ 
stance and affect Misceptibility foi calcification chronic or lecuirent lenal in¬ 
fections with gram negative oigamsms, distinctive uiopathy with secondaiy 
lenal tubular damage pioduced by incomplete meteral ligation, simulation of 
the metabolic disease gout by continued administration of unc acid, hoimonal 
imbalances such as hypeipaiathyroidism oi administration of coitisone, and 
finally pioloiiged dehydration All of these expenmental pioceduies have then 
counteipait in lenal calcification as obserced in patients In addition all of these 
pioceduies have a common biochemical effect in that by changing the chemical 
state of the renal giound substance they mciease renal calcifiability. 

CONCLUSION 

E\idence has been piesented that the calcification induced by paiathoimone 
may not be entnely due to its ability to raise seuim calcium lei els, and that 
the state of the connective tissue is \ itally concerned with calcifiability -Vlteinig 
the state of the giound tissue by means of toluidine blue, DOCA or lenal hypei- 
tiopliy uiueases or decieases nephiocalcinosis 
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A PELVIC FLAP OPERATION FOR CERTAIN TYPES OF 
URETEROPELVIC OBSTRUCTION OBSERVATIONS 
AFTER TWO YEARS’ EXPERIENCE 

ORMOND S CULP ind JAMES II DrAVEERD 
Section of Urology , Mayo Clinic, Rochester , Minnesota 

None of the numerous operations advocated for collection of ureteiopelvic 
obstiuction has been ideal foi all types of cases We have had superb results 
after employing the well known Foley Y-pIasty l but it was designed foi and 
should be confined to hydionephiosis with high inseition of the uietei on an 
evtiarenal pelvis When utilized piopeily this ingenious piocedure piovides a 
new, funnel-shaped, dependent, uieteiopelvic junctuie of good calibei 

Many obstructed ureteiopelv ic junctuies, howevei, alieady occupy a de¬ 
pendent position, as shown in figuie la Occasionally theie is moie extensive 
constuction of the uietei as seen in figure 16 The Y V method of lepau is not 
feasible for obvious reasons Dissatisfaction with othei plastic pioceduies in 
cases of this type piompted an attempt to devise a simple technique that might 
mcoiporate some of the commendable featuies of the thiee dimensional Foley 
opeiation 

In 1951 wo published a pielimmary report" of a pelvic flap opeiation which 
appeared to have achieved this objective The caidmal steps in this method aie 
lllustiated in figuie 2 


TECHNIQUE 

Convergmg incisions from a bioad, slightly oblique base adjacent to the orig¬ 
inal uretei opelvic junetuie aie joined after following the spheneal contour of the 
dilated ienal pelvis foi sufficient distance to assure a flap longer than the con- 
stucted segment of uieter (fig 2a) 

Since the enlaiged pelvis is much like a ball poised on the end of a naiiow 
spindle, the flap falls parallel to the uppei end of the uietei without angulation 
(fig 2b) The uretei is incised beyond the low er limit of the constriction (fig 2b) 
and col responding edges of split uietei and pelvic flap are united with mteirupted 
sutuies of size 000 ehiomic catgut (fig 26 and c) 

A splinting tube of appiopnate calibei and a separate nephi ostomy tube are 
nisei ted through one of the calyces in the lower pole after which the splint is 
passed down the ureter for several centimeteis (fig 2c) Remaining edges of flap 
and uretei aie sutuied over the splint and the defect in the pelvis is closed (fig 

2d) 

Read at annual meeting, American Urological Association, St Louis, Mo , Ma> It, 1053 
A ole by editor The authors’ exhibit on the pelvic flap operation n is awarded first prize 
it the same meeting 

1 Eolev FEB A new plastic operation for stricture at the ureteropelvic junction, 
report of 20 operations J Urol 38 613-672 1937 

a Culp O S and DelVeerd, J II A pelvic flap operation for certain tjpes of uretero 
pelvic obstiuction Prelimmaiv leport Proc buff Meet , Majo Clin , 26 4S3-1SS, 1951 
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Fig. 1. a, Typical dependent ureteropelvic obstruction, b, More extensive constriction 
in upper portion of ureter. 

Fig. 2. a, Location of incisions to create pelvic flap and to open constricted segment of 
ureter, b, Anatomic relationship of flap and open ureter; adjacent edges are joined by 
sutures of 000 chromic catgut, c, Nephrostomy tube and ureteral splint inserted through 
lower calyx after one edge of flap has been attached to split ureter, d, Flap sutured to 
other edge of split ureter over the splint, and defect in pelvis closed. 

We usually remove the ureteral splint at the end of two weeks and take out 
the nephrostomy tube twenty-four to forty-eight hours later. 

APPLICATION 

This operation has been used only when the obstructed ureteropelvic juncture 
has been dependent. Length of the flaps varied from 2 to 8 cm. In 2 instances 
it was impossible to construct a flap long enough to compensate for unusually 
extensive ureteral narrowing and the flap operation was combined with the Davis 
intubation ureterotomy 3 (fig. 3). Successful use of this combination is demon¬ 
strated by figure 4a and b. 

From! May 7, 1951, to October 17, 1952, we performed 28 pelvic flap opera¬ 
tions.^ One woman, aged 40 years, died suddenly and unexpectedly 24 hours 
after operation. Postmortem examination revealed pulmonary and cerebral 
edema, grade 3. The operative site presented nothing remarkable and the specific 
type of operation played no part in her untimely death. 

The other 27 cases have permitted critical evaluation of results six to twenty- 
four months after operation. Eighteen of these patients had their operations 
more than one year ago. 

Females outnumbered the males 17 to 10. The right ureteropelvic juncture was 
repaired in 15 cases and the left required correction in the other 12. Ages of the 
patients varied from 4 to 52 years with an average of 30.5 years. Only 7 patients 
were more than 40 years of age. 

3 Davis, D. M.: Intubated ureterotomy; a new operation for ureteral and ureteropelvic 
stricture. Surg., Gynec. & Obst., 76: 513-523, 1943. 
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RESULTS 

In most instances the final result was especially gratifying. For example, a 
young man, aged 16 years, had pain in the right flank for six weeks. The excretory 
uiogram showed right hydronephrosis (fig. 5a). All discomfort disappeared after 
operation, and an excretory urogram 18 months later appears normal (fig. 5b). 

A woman, aged 26 years, had pain in the right flank for 1 year. The right kidney 
was hydronephrotic and emptied poorly (fig. 6a). Aberrant vessels crossing the 
original uieteropelvic junctuie weie preserved. All pain subsided after the plastic 
lepair. An excretory urogram 8 months later appears normal (fig. 65). 

Adequate evaluation of more complex situations can be especially difficult. 
When there has been long-standing hydronephrosis, some degiee of pyelocaliecta- 



Fig. 3. Flap operation combined with intubation ureterotomy because of extremely long 
ureteral stricture. 
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Fig. 5. a, Preoperative excretory urogram, b, Excretory urogram 18 months after flap 
operation. 



Fig. 6. a, Preoperative 10-minute delayed retrograde pyelogram. b, Excretory urogram 
8 months after flap operation. 

sis may persist because of permanent cortical damage. The general health of 
patients and the elimination of renal infection are considered more significant 
than the pyelographic appearance of the kidney. 

In many cases it was possible to compare postoperative delayed retrograde 
pyelograms with those made before operation and to note the more efficient 
emptying after operation. But such studies were not indicated or justified in every 
case. It is noteworthy that calculi had develope d in the obstructed kidneys of 6 
patients and that there have been no recurrences. 

Preoperative investigations showed that all of our 27 patients had some degree 
of hydronephrosis, 25 had pain on the same side and 20 had infection in the 
affected kidney. An analysis was made of these three manifestations after opera¬ 
tion in each case, and the results are summarized in table 1. Only 2 patients con¬ 
tinued to have their discomfort. The same 2 remained infected and the hydro¬ 
nephrosis failed to improve. Four other patients still had infected urine but all 
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Table 1 Analysis 0/ significant pi eoperative and postoperative data in 27 cases 



PRESENT 

BEFORE 

OPERATION 

AFTER OPERATION 

Absent j 

Improved 1 

Unimproved 

Pain 

25 

23 

0 

2 

Infection 

20 

14 

4 

2 

Dilatation 

27 

17 

S 

2 


Tabie 2 Results of 21 pelvic flap operations perfonncdfrom May 7,1951, to October 17, 1952 


MONTHS SINCE 
OPERATION 

CASES 

RESULT 

Uell 

1 Improved 

Unimproved 

6-12 

9 

4 : 

3 

2 

13-18 

6 

5 

1 ' 

0 

10-24 

12 

S 

4 

0 

Total 

27 

17 ’ 

8 

1 2 


chills and fevei had subsided The urine of the lemaining Id who had infection 
pieoperatively became sterile aftei operation and appiopnate chemotherapy, and 
tlieie has been no lecuuence of the infection Theie were many degiees of initial 
hydronephiosis In 17 cases it was absent 01 negligible postopeiatively, while 111 
8 theie was only maiked reduction 111 size 
Each patient was appraised m terms of composite postopeiative findings, gen¬ 
eral physical condition and probable prognosis Thiee categories have been em¬ 
ployed as seen in table 2 “Well” patients are those who have essentially normal- 
appearing pyelograms, no pain and no infection Seventeen qualified foi this 
group despite the rigid standards 

“Impioved” patients aie those who have had truly significant alteration of 
then preoperative status but who still haibor some degree of infection oi pye- 
localiectasis The 8 patients 111 this group, however, include some with the most 
dramatic results For example, a woman, aged 47 yeais, had far-advanced bi- 
lateial hydronephiosis and a blood urea concentration of 00 mg per 100 cc 
Permanent nephrostomy seemed mevitable but after a flap operation the right 
kidney emptied astonishingly well and the nephiostomy tube was lemoved The 
concentration of blood uiea has dropped to 32 mg even though the renal pelves 
icmain huge Her general health is so much better that she refuses a similar 
pioceduro 011 the left kidney The operation undoubtedly was successful but the 
patient can hardly be consideied entirely well 

Two cases represented frank failures, and secondary nephrectomy was requited 

COMPLICATIONS 

Severe and extensive ureteritis and periureteritis which resulted in ureteial 
occlusion caused the 2 failures that occurred 
A thud patient had an mtraienal hemorrhage on the tenth postopeiative day 
Blood clots obstructed the nephrostomy tube, and a uunary fistula de\ eloped. 
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Fig 7. a, Preoperative excretory urogram, b, Excietory urogram 7 months after flap 
operation. 



Fig S a, Pieoperative 25-mmute delayed letrograde pyelogram b, Pyelogram through 
neplnostoniy tube on fourteenth postopeiative day c, Excretory uiogram IS months after 
flap opeiation 

When the kidney w as re-explored, it was discovered that one suture line along the 
flap was wide open The flap and ureter were rejoined over a splint, and the final 
result was most satisfactory as seen in figure 7. 

One patient had pain and fever after returning home, and urine began to drain 
through the incision. Indwelling ureteral catheter drainage instituted by her home 
urologist afforded timely relief and complete healing. A lecent excretory urogram 
shows an excellent result. 

Two patients developed phlebothrombosis in one of the lower extremities but 
both lecovered promptly after anticoagulant therapy. 

Theie have been questions regarding possible avascular necrosis at the tip of 
the pelvic flap. It has been our policy to make pyelograms through the nephros¬ 
tomy tube before the latter is lemoved. Four patients showed some degree of 
leakage from the operative site at the end of two weeks. Figure 8 illustrates 1 of 
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these The extiavasation was ignoied and it did not jeopaidue the final lesult as 
can be seen m figuie Sc The othei 3 patients had equally giatifymg lesults 

Most patients weie dismissed fiom the hospital on the sixteenth to eighteenth 
postoperatn e day and a feu left on the seventh to tenth day aftei opeiation with 
the uephiostomy tube attached to a suitable leeeptaele 

smnruti 

By redeploying a flap of tissue from the renal pelvis it is possible to coirect 
uieteropelvic obstruction when the junctuie has a dependent position instead of 
a high insertion The size of the flap can be meieased to lepan long constiictions 
m the uppei segment of the uieter 

The opeiation is simple, does not lequne excessixe hospitalization and is 
fraught with no moie hazaids than other types of plastic opeiations on the pelvis 
and uietei 

Twenty seien patients tieated by this method have been followed foi six to 
twenty-foui months aftei opeiation Seventeen now have an essentially normal 
kidney, 8 others have shown maiked impioiement and 2 have had complete 
failure necessitating seeondaiy nephiectomy 

When adapted to piopeily selected cases, the opeiation seems to hax e sufficient 
merit to justify its continued use 
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Fig. 1. Case 1. /I, large shadow in left bony pelvis. B , shadow is calculus in lower left 
ureter causing sausage dilatation of entire ureter and hydronephrosis of left kidney. C, 
three months postoperative Lower ureter still shows some dilatation. D, 3 Vi years post¬ 
operative. Pelvis, calyces and ureter have returned to normal. 

Morphine is still the best drug for the control of renal colic. Experimentally 
it has been shown that morphine increases peristalsis of the ureter and tempo¬ 
rarily, an exacerbation of the pain. The final action of the drug, however, is 
cerebral. The patient falls asleep and, while asleep, the ureter relaxes and dilates 
to permit urine to pass beyond the stone. Antispasmodies, such as Trasentine, 
Prostigmin, Depropanex, Octin, Banthine and a host of other drugs are too un¬ 
certain and too slow in their action. The dosage of morphine should be 30 mg. 
(gr. Yi) subcutaneously. This drug is most efficacious when combined with 
atropine. 

Many urologists recommend surgery for repeated renal colic attacks. They 
maintain that their patients often have prolonged and frequent episodes of pain 
which no drug seems to control. The author has not encountered too many in¬ 
stances of uncontrollable pain for ureteral calculus. When his patient has not 
been helped by morphine mg. 30, this dosage is repeated within two hours, usually 
with excellent results. The symptom of pain alone should never influence or justify 
the surgeon to operate. 

PROCEDURES EMPLOYED TO ASSIST R-VDIABLE STONES IN THE URETER 
TO PASS SPONTANEOUSLY 

A scout x-ray film of the abdomen is taken of the patient suspected of having 
a ureteral calculus. If no radiable shadows are visualized, careful scrutiny is 
given the bony structures of the sacrum and ilium. Often, a stone in this area is 
obscured by the greater density of the bone. 

Slones in lower ureter. The diagnosis of calculus is verified by passing up the 
ureter a No. 5 ureteral catheter, usually wax-tipped, and a plain x-ray taken 
with the cystoscope still in the patient. The catheter may have been stopped at 
the site of the stone or it may have passed beyond it, showing the catheter in 
contact with the calculus. A second or even third No. 5 catheter, usually of the 
spiral variety, is introduced alongside the first catheter. The cystoscope is ie- 
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mo\ed, uime collected, functional tests Larned out, followed by pyelogiams, 
uietciogiams and letention films If moie than one cathetei has been passed 
up the uieter, the catheteis are often twisted befoie lemovul m the hope that 
the stone will be dislodged 01 possibly withdiawn m the meshes of the catheteis 
This procedure of mtioducing one 01 mote uieteial catheteis is lepeated eveiy 
2 or 3 weeks If at the end of 3 months, the stone is still to be found in the uietei, 
the above pioteduie is earned out at longei mtenals, usually fiom 4 to 12 week 
peilads until the stone is finally passed spontaneously At times, the cathetei oi 
catheters aie not iemo\'ed but left ui foi 24 to 4S hours Retention catheteis left 
in foi longei penods may result m lenal infection, m spite of antibiotic theiapy, 
and should theiefoie be avoided 

Occasionally on cystoscopic examination, a laige stone is obsened occupying 
the ureteial onhce If it cannot be dislodged with a uieteral lathetei, fulguiation 
of the supenoi lip of the uieteial onfiee, lather than uieteral meatotomy, is 
carried out The stone will diop into the bladdei in a few days and be passed 
The term uieteial dilatation has been pmposely omitted It is the authoi’s 
opinion that the meie nitioduction of catheteis does not dilite a musculai tube 
such as the uietei sufficiently to be of any leal benefit The uietei must certainly 
rebound to its onginal calibei when the catheteis aie lemoved The puipose of 
the passage of catheteis is to change the axis of a stone oi to budge it even a 
trifle so that a quiescent stone may initiate movement to teimmate m spon¬ 
taneous expulsion from the uretei If one wants genuine dilatation, mdwellmg 
catheters will accomplish this end successfully 
The Dourmashkin bag has been employed but not with too ceitam success 
The loop cathetei has been tiled, but no uieteral calculus has e\ei been snaied 
The use of who baskets often lesults in chills and fevei and occasionally in lup- 
ture of the uretei with minary extravasation and has been discontinued in favor 
of methods pioducmg fewei complications 

Slones in upper and middle ureter The diagnosis of calculi in the uppei and 
middle meter is usually made by exuetory urography rnthei than by letiogiade 
catheterization For good visualization of the pelvis, calyces and uieter, it may 
be necessary that x lay films be taken at the end of 45 minutes, 1 horn, 
horns and even 2 hours m addition to the lontine 5, 15 and 30 minute exposuies 
The delayed x lay films will often outline the entile ureter, piovmg that com¬ 
plete obstiuction by the stone does not exist If one depended on loutme excie- 
toiy films, the visualization may often be incomplete oi misleading 

If the stone m the uppei and middle uietei is 13<> cm oi largei, it had best be 
lemoved by operation If the stone is small oi medium size, a period of waiting 
is indulged in until it descends to a )e\el below the ciest of the ilium, piefeiably 
to the legion of the sacrum oi bony pelvis This may be a penod of a few'days 
to sexeial months When the calculus begins to more fiom the uppei uietei, it 
may descend \eiy lapully When it leaches the lowei uietei, the stone is tieated 
by the methods descubed under Stones In Lower Uietei If uieteial catheteriza¬ 
tion weie peiformed with the stone Ill the uppei and middle uietei, theie would 
always be the possibility of pushing the stone up into the lend pelxis Such a 
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and the opaque medium was passing around the calculus with visualization of 
the ureter below the stone. The calculus apparently was causing minimal ob¬ 
struction. On June 26, 1947, two months later, the stone was observed in the 
lower ureter and it was passed spontaneously, without cystoscopic treatment, 
July 26, 1947, after having been lodged in the lower ureter for a period of one 
month. 

This same patient reappeared 5 years later, January 2,1952. A routine roent¬ 
genogram demonstrated a round shadow, measuring 5 mm. in diameter, in the 
right bony pelvis which proved to be a calculus in the lower right ureter on ex¬ 
cretory urography. Fortunately, for the second time, this calculus produced very 
little dilatation of the ureter or renal pelvis. The patient passed this stone two 
weeks later, January 16,1952, without catheters having been introduced up the 
solitaiy ureter. The urine was always uninfected. 

Comment: A patient with a single kidney had stones in the ureter on two 
different occasions. Without ureteral catheterization, these two stones were ex¬ 
pelled spontaneously from the ureter and the patient spared two surgical opera¬ 
tions. Had calculous anuria occurred, indwelling catheters might have been em¬ 
ployed or ureterotomy performed. 

Case 5. A. D., a man aged 40 years, was seen in the office April 5, 1948 with 
a history of right renal colic. The urine showed a few red blood cells, but was 
negative for pus and infection. A scout x-ray film visualized two shadows, l /i cm. 
in diameter, on the right side, one at the lower border of third lumbar vertebra 
and the other in the bony pelvis. When a catheter was passed up the right ureter, 
the shadow in the bony pelvis was in contact with the catheter, but the second 
shadow was outside the ureter. On retrograde urography, a rudimentary pelvis 
was outlined, suggesting the possibility of duplication of pelves and ureters and 
the shadow in region of third lumbar vertebra as being lodged in a second ureter. 
The patient did not return for a full year, when on April 2S, 1949, an x-ray re¬ 
vealed two shadows in the bony pelvis. On cystoscopy, two ureteral orifices, one 
above the other, were seen for the first time. A catheter was introduced up each 
ureter and verified the original suspicion of duplicated ureters and pelves with a 
calculus in each separate ureter. Cystoscopy was repeated May 12, 1949, June 2, 
1949, June 23, 1949 and each time a single catheter was passed up each dupli¬ 
cated ureter. On July 14, 1949, two Xo. 5 catheters were introduced up the an¬ 
terior ureteral orifice, representing the upper rudimentary pelvis. These catheters 
were twisted and some difficulty was encountered in removing them. When they 
were finally withdrawn, a calculus was found in the meshes of the twisted cathe¬ 
ters. On August 9, 1949, the remaining stone was at a lower level and, on cystos¬ 
copy, the ureteral catheters could be only advanced up to the level of the stone. 
Seven days later, August 16, 1949, the patient passed his second calculus from 
the second duplicated ureter. The urine was uninfected at all times. 

Comment: A case of unilateral duplicated pelves, ureters and ureteral orifices 
is presented. A calculus occupied each of the duplicated ureters. One of the stones 
was withdrawn in the meshes of twisted catheters and the second stone was made 
to pass spontaneously (figs. 4, 5 and 6). 
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Tig 4 Case 5 A two shadows visualized one m mid light uretei al legion and other 
m bonj pelvis B cathetei in contact with shadow inborn pelvis Shadow atlowei edge of 
third lumbai veitebra outside uieter C letrogiade pyelogram suggests ludiment iry pelvis 
of double kidney and shadow medial to ureter suspicious of calculus in second uretei D t 
stone in lower end of ureter 



Fig 5 Case 5 1 two shadows m right bony pelvis B two shadows localized to eich 
duplicated ureter C and D duplicited renal pelvis with double ureters and c ilculus in 
each ureter E uretcial catheter m eont ict with stones in each duplicated meter F, two 
catheters introduced up uretei of rudimentary renil pelvis (antenor ureteral orifice) G, 
after extracting stone b\ tw is ting catheters remaining calculus visu ilized in second ureter 
H stone at lower level in uretei di lining lowei pelvis (postenoi uieteral onfice) 
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Case 6. P. R., a 40 year old man, was seen in the office September 22, 1948 
with severe pains in left renal area and blood in urine. An irregular round shadow, 
1 cm. in diameter, was visualized on x-ray in the left renal region. Retrograde 
urography revealed a relatively normal pelvis and ureter with the calculus lo¬ 
calized to the ureteropelvic junction. A 12 minute retention film demonstrated 
that the renal pelvis and ureter emptied and that the calculus had been pushed 
into the renal pelvis and now occupied the lower pole. Ureteral catheterization 
would not have been carried out had the calculus been suspected of occupying 
the ureteropelvic junction. It was thought that it was localized to the renal pelvis 
and that it would not be disturbed on passage of a ureteral catheter. However, 
the transference of the calculus from the ureteropelvic junction to the kidney 
pelvis did accomplish a good purpose; it relieved the patient of pain of his ureteral 
colic for a long period of time. On September 30,1948, one week later, the calculus 
was back to its original position at the ureteropelvic junction. Three months 
later, the calculus was in the midureter in the region of the fourth lumbar vertebra 
and 6 months later, April 8, 1949, the stone was to be found in the lower ureter. 
The calculus occupied the same position in the lower left ureter for almost three 
years, from April 1949 to March 1952. The patient consistently refused operation. 



Fig. 6. Case 5. After stones were eliminated from each duplicated ureter. 

This calculus passed spontaneously, March 7, 1952, 33-4 years after his first con¬ 
sultation. 

In summarizing the foregoing case, the patient was cystoscoped 20 times over 
a period of 42 months. He had only two attacks of genuine renal colic in a period 
of 334 years. The renal pelvis and ureter never showed more than first degree 
hydronephrosis or hydro-ureter. The urine from the left kidney was uninfected 
during the 334 years the patient was under observation. 

SUMMARY 

A group of cases of radiable ureteral calculi expelled spontaneously from the 
ureter is presented. Under ordinary circumstances, these stones would have been 
removed by surgery, but with careful watching and nonoperative measures, they 
were finally passed without surgical intervention. Urinary infection and severe 
renal damage, factors always to be reckoned with, did not play an important 
role in the author’s cases. Nonsurgical measures are not being suggested to re¬ 
place surgery, but they should, however, be given a trial before surgery is per¬ 
formed. 

Medical Arts Bldg., Baltimore 1, Md. 
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PEDUNCULATED HEMANGIOMA OF THE URETER 
M LEOPOLD BRODNY imd HYMAN HERSHMAN 
rrom [he Department of Urolojtj , Beth Israel Hospital , Boston , Mass 

Pumaiy benign tumors of the meter aie rate, only seventy weie lepoited m 
a survey of the liteiature up to 1945,' and m a moie cntical lcview in lOIS’ only 
32 cases weie accepted as tiuly benign Pathologically these growths were pnn- 
upally polypoid, papillomatous, gianulomatous, myomatous, fibiomntous, and 
only laiely of the vasculai type This report concerns a pedunculated hemangi¬ 
oma of the uietei and the unusual diagnostic and suigical pioblems which it 
piesented 

Hemangiomas occui infrequently in the organs of the urinary tiact Forty two 
cases of hemangiomas m the kidney weie collected from the hteratuie up to 
1916 3 Foity one cases of hemangiomas involving the bladdei weie reported up 
to 1942 1 Ihe \esical hemangiomas varied m size, occuired in all parts of the 
bladdei, and sometimes cystoscopically resembled papillaiy epithelial tumois 
Ihe hteratuie on pumaiy benign ureteral tumors 1 - contains two direct 
refeiences to hemangioma and a repoit of an unclassified vasculai growth 
Herbut’s textbook on Uiological Pathology 5 notes only one case of hemangioma 
of the uretei Braasch and Emmett in the textbook, Clinical Uiogiaphy 6 show 
an \ lay of a small hemangioma of the upper end of the uietei Gailbraith lu 
repoited a case of a pedunculated vascular tumor of the uietei which is similai 
to our case 


CASE REPORT 

I G , a white, married woman aged 49, enteied the hospital complaining of 
dull pain on uimation of 6 weeks’ duiation and an episode of hematuria 2 weeks 
previously Theie weie no other uunaiy symptoms and the past history and 
physical examination were essentially negative Examination of the unnary sedi¬ 
ment show ed 10 to 15 red blood cells per high powei field 

Cystoscopy on October 4, 1952 revealed a normal bladder except foi the region 
of the left ureteral orifice from which extruded a long, pinkish, pencil like mass, 
2 5 cm in length, with an edematous tip (fig 1, -4) Dining inspiration, coughing 
and with uieteial peristalsis, the mass elongated and projected fuitiler into the 
bladder With expiration and at rest, the mass retracted into the ureter until 
only the edematous poition was Msible A No 5 uieteral catheter was easily 
passed up the left ureter without meeting obstruction and clear unne was ob- 

Read at meeting of New England Section, American Urological Association, Boston, 
XIass March 4, 1953 

1 Vest, S A J Urol , 63 97, 1915 

2 Edelstein, J M , and Marcus, S A J Urol 60 109,1948 

3 White, F W and Braunstem, L E J Urol 56. 1S3, 1946 

4 Segal, A D and rink, H J Urol , 47 453,1942 

5 Herbut, P A Urological Pathologj Philadelphia Lea and Tebiger, 1952 p 49 

1 Braasch, W F and Emmett, J L Clinical Urography Philadelphia W B Saunders 
Co , 1951, p 425 
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Fig. 1. A, composite drawing of pedunculated hemangioma of ureter based on appear¬ 
ance of opeiative specimen and on conditions observed by cystoscopy. B, photomicrography 
of biopsy specimen. Note marked vascularity. C, retrograde pyelogram made before oysto- 
scopic biopsy Filling defect present in lower end of ureter. D, opeiative specimen Note 
sealed up appeaiance of distal end and tapering of proximal portion. 
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tamed fiom the lenal pelvis A left retrogiade pyelogiam was done The lenal 
pelvis, calyces and upper two-thirds of the uietei weie noimal The distal thud 
was dilated and theie was a central cylindncal filling defect in the lumen of the 
entile pelvic poition of the ureter (fig 1, C) 

A cystoscopic biopsy of the mass nas performed on Octobei S The No 28 
Stern-McCartliy lesectoscope nas passed into the bladdei and during mspiiation, 
the piotrading mass was cut close to the orifice in one shaip maneuvei With 
e\puation, the proximal end of the mass letracted into the uietei and did not 
leappeai at the uieteial orifice No significant bleeding was eneouiiteied The 
mass \\ as suctioned from the bladdei w ith the Ellik evacuatoi The biopsy speci¬ 
men measuied 1 7 by 1 1 by 0 4 cm and on one end was a cystic area with a 
translucent coveimg measuring 1 2 by 0 9 by 0 4 cm The pathologic examination 
disclosed that the tumor was made up of a prolifeiation of capillaries and cav- 
einous-like spaces, filled with blood and sui rounded by fibious reaction There 
was a flattened endothelium lining each blood space The pathologic diagnosis 
was polypoid hemangioma of the ureter (fig I, B ) 

An excietoiy urogram leiealed noimal function on both sides and the tubular 
defect still present in the lower thud of the left ureter 

A left ureteiotomy was peiformed under spinal anesthesia on October 15 The 
classical Gibson incision for exposing the lower end of the ureter was made The 
ureter fiom the brim of the pelvis to the bladder was thiee times its noi-mal 
caliber, and there was a sharp demarcation between the uppei normal and the 
lower dilated section (fig 1, A) The normal uretei just pioximal to the dilata¬ 
tion was mobilized and a longitudinal incision 2 cm in length was made into its 
lumen The incision was extended foi 1 cm distally An elongated mass was 
observed lying in the dilated lumen This w as slowly teased proximally and de¬ 
livered without difficulty thiough the ureteial incision The distal portion of the 
ureter almost immediately conti acted to its normal calibei The base of the tumor 
was attached by a lianow' pedicle to the lateial wall of the uretei This was 
geneiously excised by an elliptical incision well outside the origin of the stalk and 
the mass was removed The incision in the uieter was then closed with inteirupted 
atiaumatie No 00 clnomic catgut sutuies A rubber drain was placed in the area 
and the w ound was closed by the usual method 
The specimen (fig 1, D) consisted of a long baseball bat shaped polyp, measui- 
mg G 5 cm in length, 0 3 cm in diametei at the proximal end and gradually 
incieasmg m diameter up to 0 5 cm m diametei at the opposite distal end The 
suiface was pinkish tan m coloi and coveied by a thin film of blood m seveial 
places It w as firm in consistency Microscopic examination confirmed the diag¬ 
nosis of hemangioma (fig 1, B) 

The patient made an uneientful lecoveiy 

DISCUSSION 

Hematuna is fiequently the initial and only symptom of a hemangioma in 
the urinaiy tiact It is usually' sudden m onset and its seventy' is no ciitenon of 
the sire of the lesion Ill this case, theie was a large tumor but only' a minimal 
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OBSTRUCTION OF THE LOWER THIRD OF THE URETER 
BY ANOMALOUS BLOOD VESSELS 

LAURENCE F. GREENE, JAMES T. PRIESTLEY, HOWARD B. SIMON and 

RICHARD H. HEMPSTEAD 

From the Section of Urology and the Division of Surgery, Mayo Clinic and Mayo Foundation, 

Rochester, Minn. 

Obstructions of the ureter at or near the ureteropelvic junction by accessory 
or anomalous blood vessels represent a well-recognized entity. Whether the 
blood vessels are primary or secondary factors in the production of obstruction is 
polemic and need not concern us in this presentation. Cases of obstruction below 
the region of the ureteropelvic junction by patent blood vessels are unusual. 
Hyams 1 reported a case of obstruction in the lower third of the ureter by a blood 
vessel and mentioned briefly 4 similar cases. 2 In addition, there have been several 
reports of secondary vascular obstruction of the lower third of the ureter. 3 * 5 In 
each of these cases the primary cause of ureteral obstruction was situated at the 
ureterovesical junction. As a result of obstruction at this site the ureter became 
dilated and was compressed against a blood vessel; the blood vessel thereby 
became a secondary obstructive factor. 

Hyams 1 studied and described the blood vessels of the lower part of the 
abdomen and the pelvis in cadavers. In 4 of these dissections vessels lying in 
close apposition to the lower third of the ureter were demonstrated; in all cases 
these vessels were tributaries of the anterior trunk of the hypogastric artery, 
principally the inferior vesical and umbilical vessels (before their obliteration). 

We wish to report 2 cases of primary obstruction in the lower third of the 
ureter by patent blood vessels. In each case surgical exploration disclosed aber¬ 
rant vessels as the sole cause for the obstruction; no other cause was found at or 
below the site of obstruction. 


REPORT OF CASES 

Case 1 .—A 24-year-old man was first seen at the Mayo Clinic in July 1950, 
complaining of attacks of pain and discomfort in the left costovertebral angle 
that had occurred during the past 8 years. Three years prior to admission, while 
riding on a tractor, the patient noted the sudden onset of pain in the left costo¬ 
vertebral angle, which extended anteriorly and persisted for about 1 week. Four 
days prior to admission he “hurt” his back while lifting heavy bales of hay. On 
the following day he experienced pain in the left side of his abdomen, left flank 
and left costovertebral angle, accompanied by vomiting and fever. 

Accepted for publication April 22, 1953. 

1 Hyams, J. A.: Aberrant blood vessels as a factor in lower ureteral obstruction; pre¬ 
liminary report. Surg., Gynec. & Obst., 48: 474-479, 1929. 

2 Hyams, J. A.: Discussion. J. Urol., 36: 386-387, 1936. ... 

3 Campbell, M. F.: Vascular obstruction of ureter in juveniles. Am. J. Surg., 22:5-7-041, 

4 Campbell, M. F.: Vascular obstruction of ureter in children. J. Urol., 36:36G-3S4,1936. 

s Campbell, M. F.: Clinical Pediatric Urology. Philadelphia: W. B. Saunders Co., Do > 

p. 253. 
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Fig. 1 (case 1). Left retrograde pyelo-ureterogram. Inset. Portion of wall of artery that 
was causing obstruction to ureter. Slight thickening of intima is present (hematoxylin and 
cosiu; X30). 

Physical examination revealed moderate tenderness in the left costovertebral 
angle and left lower quadrant of the abdomen. The temperature was normal. 
The results of laboratory examinations were essentially normal except for micro¬ 
scopic erythrocyturia, grade 2 (30 cells per high power field). 

An excretory urogram revealed delayed visualization of the left kidney and 
striking dilatation of the few calyces that could be seen; the right kidney was 
normal. A left retrograde pyelo-ureterogram (fig. 1) demonstrated dilatation of 
the pelvis and calyces. The ureter was grossly dilated and tortuous except for 
the lowermost several centimeters, which appeared normal. Cystoscopic exami¬ 
nation gave negative results; the ureteral orifices appeared normal and passage 
of a catheter up the left ureter was unimpeded. 

The patient improved symptomatically and was sent home, to return for 
further evaluation several mouths thence. He returned in August 1950, because 
of severe pain in the left upper quadrant of the abdomen, nausea and vomiting. 
The results of urologic examinations were similar to those noted at the time of 
previous examination. 

A congenital anomaly of the left ureter was postulated, and surgical exploration 
advised and carried out. The left ureter was exposed through a left inguinal 
incision. Pronounced ureterectasis which extended well below the brim of the 
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Fig. 2 (case 1) a. Excretoiy uiograra and, b, left ietogt-ade pyelo-uieterogram 7 months 
after operation. 

pelvis was noted with a normal-sized ureteral segment below this point. The 
cause of the obstruction was several anomalous blood vessels which extended 
from the lateral side of the bony pelvis to the bladder and appeared to be anom¬ 
alous inferior vesical vessels. The vessels were ligated and a section removed for 
pathologic study. The ureter was then opened through a small incision and its 
dilated portion proximal to the obstruction and the lumen of the ureter distally 
were explored from within. Intrinsic obstruction was not found and the ureteral 
incision was closed. The pathologic report of the excised vessels was “patent 
blood vessels” (fig. 1, inset). 

The postoperative course was uneventful, and the patient was dismissed from 
the hospital on the eleventh postoperative day. Seven months later he leturned 
at our request. His health was excellent and he had no symptoms. The excretory 
urogram and left retrograde pyelogram (fig. 2 a and b) made at this time disclosed 
considerable improvement in the appearance and function of the left kidney. 
The urine was clear microscopically. 

The patient was last seen in March 1952, at our request. His health had re¬ 
mained excellent and the results of urologic investigations were similar to those 
noted at the time of the last examination. 

Case 2 .—A 47-year-old man was first seen at the Mayo Clinic in June 1951, 
complaining of gross hematuria. Nine months before admission he noted “dull 
heaviness” in his left flank, and six months before admission he experienced 
initial hematuria during a period of twenty-four hours. He consulted a physician 
in his home community and an excretory urogram revealed left hydronephiosis 
with ureterectasis involving the upper two thirds of the ureter. Cystoscopic 
examination was carried out and a 3F ureteral catheter was passed to the left 
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Fig. 3 (case 2). a. Left retrograde nyelo-ureterogram. 6. Excretory urogram. (Courtesy of 
Dr. Angel F. Golderos, Havana, Cuba.) 

kidney; an obstruction in the lower third of the ureter was noted in attempts to 
pass larger catheters. The ureter was subsequently dilated on several occasions 
to the diameter of a 8F catheter; febrile reactions followed such instrumentation. 
Otherwise, his symptoms had remained fairly mild. 

At the time of admission to the Mayo Clinic the patient was afebrile and the 
results of physical examination were essentially negative. Urinalysis disclosed 
pyuria, grade 3, with both Proteus vulgaris and Pseudomonas aeruginosa found 
on culture. The results of other laboratory studies were normal or negative. 

An excretory urogram demonstrated left pyelo-ureterectasis with the ureter¬ 
ectasia involving all but the lowermost several centimeters of the ureter, which 
appeared normal. The right kidney was normal. Cystoscopic examination re¬ 
vealed diffuse acute cystitis and a gaping, inflamed left ureteral orifice. A 5F 
catheter was passed to the left kidney, encountering obstruction in the lower 
portion of the left ureter, which was passed with some difficulty. There was rapid 
flow of urine through the catheter and thick inspissated pus was aspirated. Pseu¬ 
domonas aeruginosa and Proteus vulgaris were cultured from this urine. A left 
pyelogram corroborated the findings noted by excretory urography (fig. 3a). 

Surgical exploration of the lower part of the ureter was advised and performed 
in June 1951; a congenital anomaly of the ureter was considered the probable 
diagnosis. The left ureter was exposed through a low inguinal incision and was 
found to be dilated to a diameter of 2 cm. down to a point 3 or 4 cm. distal to 
the brim of the pelvis. At this point the ureter was compressed by anomalous 
vessels which were severed; below this point it appealed normal. The ureter was 
opened and explored from within, but an intrinsic obstructive lesion could not 
be found. A 10F catheter was passed into the bladder from the dilated portion 
of the meter without difficulty. The ureter was closed around a No. 12 T tube, 
the long limb of which was passed through the previous site of obstruction; one 
suture was used for the closure. 
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The T tube was removed on the ninth postoperative day, and the wound healed 
rapidly. On the nineteenth postoperative day the patient was dismissed from 
our care. One year later his physician, Dr. Angel F. Golderos of Havana, Cuba, 
informed us by letter that the patient had experienced no further urologie diffi¬ 
culty, and the characteristics of an excretory urogram (fig. 35) made at that time 
were within normal limits. 


COMMENT 

The term “hydro-ureter” is employed to describe an ill-defined group of cases 
in which ureterectasis is the dominant feature and in which the ureterovesical 
valve is competent. Megalo-ureter implies ureterectasis with incompetency of 
the ureterovesical valve. The etiologic agent in both conditions is unknown in 
many cases and of varied nature in others. It is our belief that the 2 cases de¬ 
scribed herein, in conjunction with the case described by Hyams, 1 establish the 
fact that hydro-ureter can result from obstruction due to anomalous blood vessels. 
These observations serve to separate a small group of cases of hydro-ureter of 
definite etiologic origin from the larger group in which the cause is indefinite or 
unknown. 

In our opinion this anomaly represents a distinct pathologic entity, and one 
worthy of consideration in differential diagnosis. In each case, as seen roentgeno- 
graphically, the obstruction was situated in the lower third of the ureter at a 
point midway between the bladder and the brim of the pelvis. The ureter was 
grossly dilated above this site and the dilatation was bulbous at the site of ob¬ 
struction. The remaining lowermost portion of ureter was normal in each case. 
Cystoscopic examination and exploration of the ureter, both from within and 
without, did not disclose any other cause for obstruction. It may be fortuitous 
that involvement of the left ureter of an adult male was present in each case. 

A correct diagnosis may be suggested by the urographic signs already described 
and corroborated by surgical exploration. The symptoms and other urologie 
findings in this condition are not distinctive. 

SUMMARY 

Two cases of hydronephrosis and hydro-ureter secondary to obstruction from 
anomalous vessels are described. In each case urographic study disclosed obstruc¬ 
tion in the middle of the lower third of the ureter with ureterectasis above and a 
normal condition of the ureter below the site of obstruction. Excision of the 
offending blood vessels resulted in prompt disappearance of symptoms and m 
striking retrogression of the hydronephrosis and hydro-ureter. A definitive eti¬ 
ologic basis for a small group of cases of hydro-ureter is presented. 
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NEW CONCEPT OF VESICAL INNERVATION AND ITS 
CLINICAL APPLICATION 

LOWR UN E McCREA and DONALD L KEMMEL 

From Departments of UtoIoqij and Anatomy, Temple University School of Medicine 
and Hospital, Philadelphia, Pa 

Many theories have been advanced by mvestigatois as to the cause of vesical 
dysfunction following abdonunopenneal proctosigmoidectomy or total hys- 
teiectomy with extended pelvic dissection It is our confiimed belief that vesical 
dysfunction following such a surgical proceduie is of neuiologic oiigm 

It was originally eonsideied that the behavior of the bladdei following suigery 
suggested an imbalance due to a predominance of sympathetic nineivation after 
the parasympathetic nineivation had been subjected to trauma or excision It 
was also eonsideied that regeneiation of the paiasympathetic innervation per¬ 
mitted a letuin to noimal function Many of these statements have now' been 
shown to be mconect Regeneration of the neivo tissue is impossible, due not 
only to the extended excision of the neive plexus, but also to massive SLai for¬ 
mation in the tissues following surgeiy 

It was to piove the cause and to pievent, if possible, the occunence of vesical 
dysfunction that basic leseaieli on the nineivation of the bladder was undei- 
taken This study has consisted of the examination of senal sections of human 
fetuses ranging in size fiom 7 5 to 100 mm ciown rump length Tins proceduie 
or study has demonstrated that an accessory nerve supply to the bladdei exists 
The neive fibies aie given off from the second, thud and fourth sacial roots, 
tiaveise the deep layeis of the endopelvic fascia by a pemasculai loute along 
the blood vessels within the lateial walls of the bony pelvis These neives eutei 
the bladdei at the le\el of the insertion of the ureteis (fig 1) They completely 
cncumvent the usually acknowledged neivous pathways to the bladder thiough 
the pelvic plexus It has also been demonstrated that the newly described neives 
aie distubuted in a pattern so as to completely oveilap the distubution of the 
fibres which reach the bladder by way of the acknowledged pathway thiough 
the pelvic plexus (fig 2) It has been demonstrated that some of the fibres join 
the antenor part of the pelvic plexus, mterielating the two neive loutes to the 
bladdei Neives occupying a similar position have been indicated by Curtis, 
Anson, Ashley and Jones PernLoff eleaily demonstrates these nerves in their 
couiso to the bladdei His illustrations, since based on gioss dissections only, 
fall to show a lepiesentativ e number of these nerves lateial to the pudendal \enus 
plexus 

The usually acknowledge innervation of the bladder, accoidmg to Leaimouth, 
auses fiom tlnee soiuees These sources aie the somatic, sympathetic and para¬ 
sympathetic 

The somatic mnei v ation is sujiphcd through the pudendal nerv e, usually derived 

This stud} was supported b> i grant from Hoffman LaRochc, Inc 

Reid it annual meeting, Americm Urological Association, St Louis, Mo Mi} 13,1051 
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Fig. 1 . Dissection showing parasympathetic nerves to bladder. 

from fche second, third and fourth sacral roots. The distribution of this nerve is 
to the external sphincter, the striated muscle around the urethra. It is through 
this nerve that the only volutional impulses of urination are carried. 

The sympathetic fibres which innervate the bladder are given off the thoraco¬ 
lumbar outflow from the first and second lumbar segments and possibly the 
twelfth thoracic segment. The sympathetic fibres to the bladder and other pelvic 
viscera are finally concentrated in a strand called the presaeral nerve. At the 
promontory of the sacrum, the presaeral nerve divides into the two hypogastric 
nerves which join the posterior superior angles of the corresponding ganglia or 
pelvic plexuses. From here, fibres pass onward to innervate the trigone, including 
the muscles of Bell, and the muscles of the crest of the urethra. 

The parasympathetic fibres arise from the second, third and fourth sacral 
segments of the spinal cord and run through the pelvic plexuses which lie on the 
lateral surfaces of the rectum, to the bladder musculature. 

In the surgical procedure of abdominoperineal proctosigmoidectomy, or m 
hysterectomy there is a disruption of the nerve fibres passing through the pelvic 
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Proirat ccaetuli v«nog* pi«»u» abool blodd«r 


Fig. 2. Parasympathetic nerves seen to enter inferior hypogastric or pelvic plexus to¬ 
gether with sympathetic fibres. Pudendal nerve is in a normal position and is not in direct 
communication with other nerves that control urination. It is through pudendal that only 
volutional impulses or urination are carried. 

plexus. It is believed that the newly described accessory fibres completely take 
over the function of the innervation of the bladder when the posterior portion 
of pelvic plexus is disrupted. It is further believed that vesical atonia or dysfunc¬ 
tion is usually temporary, but may be permanent. It is not believed that vesical 
dysfunction is due to obstructive uropathy as some investigators would lead us 
to believe. If this were true, it would be difficult to explain how urinary dysfunc¬ 
tion following proctosigmoidectomy or hysterectomy occurs in women or in men 
below the “prostatic age” without visible or palpable evidence of benign pros¬ 
tate hyperplastic change. Granted, a certain percentage of individuals, on whom 
bowel resection is done, are within the prostatic age and may develop urinary re¬ 
tention. There is no disagreement as to the cause of treatment of such retention. 
However, it is not considered necessary to do transurethral resection in every 
instance of temporary vesical atonia following such surgery. 

Permanent vesical atonia would result when the pelvic plexus, which is con¬ 
sidered to be the primary nerve pathway to the bladder is excised, and there was 
extensive trauma to the accessory nerves coursing to the bladder in the lateral 
endopelvie fascia. When once established it is doubtful whether transurethral 
resection is the answer. A bladder in such a state is dilated or easily dilatable 
and is without tone as interpreted by the cystometer. 
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Fig 3. Cross section thiough pelvis of an adult male showing position of nerves to blad¬ 
der as they couise thiough endopclvic fascia. 

Note particularly relationship of nerves to blood vessels and their later position in endo- 
pelvic fascia. 


It is established that nerves reach the bladder by two separate and distinct 
routes. These routes are 1) the established pathways through the inferior hypo¬ 
gastric or pelvic plexuses and 2) the newly described pathways, coursing to the 
bladder by a perivascular route. The nerves of the newly described pathways axe 
given off from the second, third and fourth sacral roots and course to the bladder 
along the blood vessels in the endopeivic fascia within the lateral walls of the 
bony pelvis (fig. 3). Many of these nerves run to their termination on the ureter 
and bladder independently of the pelvic plexus. Others join the pelvic plexus 
anteriorly to the rectum in the lateral wall of the rectovesical fossa. It is believed 
that the presence of these nerves in their lateral position explains normal bladder 
function following removal of the rectum or the uterus. It is believed that trauma 
to the nerve supply of the bladder rather than obstructive uropathy, is the cause 
of vesical dysfunction following extended pelvic surgery such as abdominoperineal 
proctosigmoidectomy or total hysterectomy with extended dissection. 


CONCLUSION 

An accessory innervation to the bladder has been demonstrated. As stated it 
is believed that these nerves do and are capable of maintaining normal vesical 
function following many types of pelvic surgery. 

1930 Chestnut St., Philadelphia, Pa. 
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ENURESIS 

S. HARRIS JOHNSON, III and MATTHEW MARSHALL, JR. 

From Children's Hospital, University of Pittsburgh Medical Center, Pittsburgh, Pa. 

Enuresis is the unintentional and unconscious voiding of urine; usually, in a 
full steady stream, occurring predominantly during sleep. It has been recognized 
as an abnormality in childhood, at least as early as the year 1550 B.C. when it 
was mentioned in the Papyrus Ebers. Persistence of enuresis after the age of 
ten years in boys and after the onset of menstruation in girls is unusual and 
usually indicates an organic lesion or a marked psychogenic problem. Correction 
of this symptom state before this age is important, because the prognosis is in 
inverse ratio to the duration, and persistent enuresis retards normal development 
of the child into a stable adult and discourages a normal healthy home life and 
parent relationship. 


ETIOLOGY 

Enuresis falls into two categories; true enuresis, which is functional or psycho¬ 
genic in origin, and organic enuresis. True enuresis is considered a personality 
disorder due to a single or a combination of psychological conditions in the child. 
These are chiefly a subconscious resentment toward the parents, a subconscious 
wish to remain in, or return to, the protected irresponsible stage of infancy, or 
a lack of maturity with particular reference to bladder control. Organic enuresis 
is due to uropathological changes. These changes are chiefly in the lower urinary 
tract. Bedwetting or frequency caused by infection is not true organic enuresis, 
but often it is treated as a functional state, its potential gravity being unrecog¬ 
nized. Neuromuscular dysfunction of the bladder, urethral diverticulum, or 
ectopic ureteral orifices do not fall within the category of enuresis but rather in 
that of incontinence or pseudo-incontinence. Although spina bifida occulta has 
been advanced as a cause of enuresis, it is associated with neuromuscular dys¬ 
function of the bladder in not over 5 per cent of cases, and cannot be considered 
a major etiological factor. 


DIAGNOSIS 

Fundamentally, it is essential from the diagnostic and treatment standpoint 
to differentiate the true or functional enuretic from the enuretic due to organic 
disease of infectious, obstructive, or neurogenic variety. Urological investigation 
is necessary for this differentiation. An attempt has been made to describe a 
pathognomonic urethroscopic picture of enuresis, but it has not been generally 
accepted nor has it been found in our experience. Although cysto-urethrography 
has been found by us to be of definite value, cysto-urethroscopy and pyelography 
remain the diagnostic method of primary importance. In our experience, the 
technical difficulties in the application and interpretation of cystometry when 
used in infants and children preclude its extensive use. 

Condensed report of paper read at annual meeting, Northeastern Section, American 
Urological Association, at sea, aboard S.S. Ocean Monarch, October 9,1952. 
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TREATMENT 

There is no specific treatment for enuresis but inumerable drugs and methods 
have been advocated. Much can be accomplished by prophylactic care directed 
towards its prevention. It is most important that the parents realize that the 
basic cause of functional enuresis is theirs and that a cure depends upon their 
minimizing the problem in an unemotional way. The expert assistance of a 
qualified child psychiatrist or psychologist, particularly in the management of 
an emotional, neurotic child, is ideal but unfortunately their services are too 
restricted in time and numbers to be of great value to the large numbers of 
hedwetters. Therefore, the burden of tactful, wise and sympathetic guidance 
falls upon the shoulders of the family pediatrician or physician who, if he under¬ 
stands the problem, is best suited for this task. Nocturnal behavior training is 
of definite value, hut the child should be thoroughly awakened, otherwise the 
habit may be exaggerated. 

The limitation of fluids and a dry supper may seem logical but have no scientific 
basis, for a normal well compensated bladder should accomodate itself to any 
reasonable fluid intake. Drugs have been used throughout the ages in order to 
induce children to remain dry. Of recent years tincture of belladonna, ephedrine 
sulphate, amphetamine sulphate, methyl testosterone, chorionic gonadotropin 
and salt in addition to physiotherapeutic means have been used, the results 
varying with their advocates’ enthusiasm. 

Recently, instrumental means of curing enuresis, the mechanics of which 
are based on the Pavlov theory of conditioned reflexes, have come to the fore¬ 
front. Of these, the most successful basic device to cure functional enuresis was 
devised in 1938, by Mowrer and Mowrer. In 194G, Sieger incorporated both a 
bell and a light as a conditioning stimulus, and made the apparatus more easily 
handled and more sensitive in response. This apparatus is commercially avail¬ 
able on a rental basis to patients, and is known as the Enurtone. The Enurtone 
Company conducted a questionnaire survey of 475 patients who had used 
their apparatus. They claim that a reply from 174 cases of enuretie children 
with a mean age of 8.4 years showed that there were 76 per cent who had achieved 
a cure, based on thirty consecutive dry nights. A random sample survey of 57 
who did not reply to the mail inquiry indicated a success rate of 72 per cent 
using the same criteria. We have recommended its use for patients in whom 
organic enuresis had been eliminated, with satisfactory results. Our objection 
to it is, the commercial basis on which it is available; its being advertised as a 
cure for enuresis and used without medical advice or investigation; and, from 
the standpoint of parents of patients, its cost. 

Although only 5 to 10 per cent of all enuretics fall into the organic category, 
strictly urologic treatment has a definite place in the treatment of enuresis, for 
more than one-half of those failing to respond to intensive medical or psy¬ 
chological treatment are found to have organic disease. 

REPORT OF CASES 

We have reviewed 314 cases referred for the study of enuresis to Children’s 
Hospital in the past 6 years. The majority of these had had previous medical 
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Table 1 


Functional 

• 

146-46 5% 

Oiganic 

Neuromuscular deficiency 

14 


Cystitis (positive culture) 

30 


Epispadias 

1 


Diabetes mellitus 

1 


Tiue organic 

122 


Total 


16S—53.5% 

Total cases 


314 


and/or psychiatric care of routine type. Of these cases, 303 were from three to 
fifteen years of age; 130 were girls, and the large majority were of the white 
race. Nocturnal enuresis alone was present in 269 cases, or 86 per cent, and both 
diurnal and nocturnal enuresis in 44 cases, or 14 per cent. There was one case 
of diurnal enuresis. Uropathology was found in 168, or 54 per cent of the enu¬ 
re tics. This agrees well with the generally accepted statistical occurrence of 
organic enuresis among cases referred for study following failure of routine 
treatment (table 1). 

Among the group having organic pathological changes, however, are some 
who cannot be considered true enuretics. These are 14 cases found to have neuro¬ 
muscular dysfunction of the bladder; 1 with diabetes mellitus; 1 with epispadias; 
and 30 cases of cystitis with a positive urine culture; leaving 122 cases with 
true organic enuresis. Of the 168 cases exhibiting pathological changes, 66 cases 
had urinary tract symptoms in addition to enuresis, while only 24 of the 314 
cases of functional enuresis had additional urinary tract symptoms. Upper uri¬ 
nary tract abnormality was found in 29 cases, or 9.0 per cent. Various types of 
treatment were carried out in the cases of both functional and organic enuresis 
(table 2). Specific antimicrobial therapy in the 30 cases of cystitis having posi¬ 
tive urine cultures resulted in 19, or 63 per cent cures; in 2 showing improvement; 
in 5 failures; and 4 in which the result was undetermined. 

Urethral dilatation was used as treatment in 12 cases of urethrotrigonitis, 
resulting in 6, or 50 per cent cures; 2 improved; 2 failures; and 2 of undeter¬ 
mined result. Seventeen functional enuretics underwent urethral dilatation and 
9, or 53 per cent were cured. There were 4 cases each of failure and undeter¬ 
mined result. 

Meatotomy for stricture of the urethral meatus was carried out 35 times. 
This procedure was rewarded with 18, or 51 per cent, cures; 2 improved; 8 
failures; and 7 cases of undetermined result. 

Posterior urethral congenital valves were excised transurethrally in 4 cases; 
2, or 50 per cent, of which were cured; 1 improved; and 1 continued to have 
enuresis. 

Five cases of enuresis were found to have a contracture of the bladdei nec' 
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Table 2 


PROCEDURE 

TYPE OF CASE 

\0 OF 
CASES 

| CURE 

HI ! 

PROVED ! 

FAILURE 

UVDE 

TER 

1IENED 

Antimicrobials 

Cystitis (positive culture) 

30 

19-03% 

2 

1 5 , 

4 

Urethral dilatation 

Urethrotngomtis 

12 

6-50% 

2 

2 1 

2 


Sfcncturo 

73 

33-15% 

1 12 

16 

12 


Functional enuiesis 

17 

9-53% 

— 

4 1 

4 

Meatotomj 

Stricture urethral meatus 

35 

IS 51% 

o 

8 

7 

T U R 

Postenoi urethi al congenital 
valves 

4 

3 o0% 

1 

1 ; 

— 


Conti acture bladder neck 

5 

1 5 100% 

' — 

’ — 

— 

Tulguration 

Verumontanum (hypertiophv 1 
inflammation) 

2o 

12-4S% 

2 

6 : 

5 

Circumcision 

Pi epuce, redundant, phimosis 
balanitis 

20 

1 6-30% 

1 

; 13 

— 

Banthmc 

Hypertonic bladder 

6 

2 33% 

2 

■ o 

— 

Chorionic gonado 
tropin 

Functional enuresis, hypo 
gemtahsm 

40 

10-25% 

ii 

17 i 

2 

Methyl testosterone 

Functional enuresis, lijpo 
gemtahsm 

30 

13 34% 

l 13 

I 11 

o 

Enurtone 

Functional enuresis 

12 

11 92% 

1 

— 

— 

No treatment 

Functional enuresis 

70 

1 “ 


, — 



icquirmg transurethial resection This resulted in a cure m aJJ 5 eases, oj 100 
per cent 

regulation of the verumontanum was done in 25 cases, for hypertiophy, 
polyps, giamtlomas and inflammation A cure of the enuiesis resulted in 12 
oi 38 pei tent of the eases There weie 2 improved, G failures, and 5 cases having 
undetei mined icsults 

Circumcision for phimosis, ledundant piepuce and lecuuent balanoposthitis 
was followed by cures in G, or 30 pei cent, of the cases Theie was 1 impioved, 
and 13 failures 

Bauthine was used m G cases, with cuie in 2, oi 33 per cent, of the cases, 
impimement in 2 cases, and failure m 2 cases 

Choi ionic gonadotiopm was used in the treatment of 40 cases This theiapy 
resulted m 10, or 25 pei cent, cures Theie weie 11 cases showing improtemenfc, 
and 17 failuies, the lesult m 2 cases was undetei mined 

Methjl testosteione was admnusteied by mouth to 39 childicn with emuesis* 
the majonty of whom had undeideveloped genitalia In this gioup theie weie 
13, oi 34 per cent cuies Thirteen cases weie improved, 11 cases resulted m 
failure, and in 2 cases the result was undetermmed 

The Seigei type apparatus has been used by 12 of our cases This stimulus 
conditioning therapy has lesulted in 11, oi 92 per cent cuies, and m 1 imple¬ 
ment 

Se\enty cases of functional enuiesis m this series did not leceue anv of the 
leported types of tieatment 
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CONCLUSIONS 

The mechanism of functional enuresis has not been determined as yet. There 
are considerable data which point toward the premise that it is due to failure of 
the conditioning of a bladder voiding reflex on a training or psychological basis. 
In a large group of enuretics who have not responded to routine medical or psy¬ 
chiatric treatment, over 50 per cent will be found to have organic changes in 
the urinary tract. This is ample justification for the continuation of complete 
urological investigation of children having refractory enuresis, particularly 
those having additional symptoms of urinary tract instability. Correction of 
these abnormalities may not cure enuresis. In fact, the general average of cures 
in organic enuresis is not significantly much greater than that obtained in func¬ 
tional enuresis with many empirical types of therapy. Therefore, many children 
found to have uropathological changes may, in truth, be functional enuretics. 
However, correction of urinary tract abnormalities is essential to prevent the 
occurrence later of irreparable damage. There is no specific treatment for enuresis. 
At this time, the best generally available treatment appears to be the Seiger 
type apparatus which produces a normally conditioned bladder reflex. In our 
opinion it should not be used without regard to existing uropathology which 
might result in late untoward results. 

SUMMARY 

The history of the concepts concerning, and treatment of, enuresis from an¬ 
tiquity to the present is reviewed. 

Three hundred and fourteen cases of enuresis are reported in regard to uro¬ 
pathology found, and results of treatment. 

901-903A Peoples East End Bldg., Pittsburgh 6, Pa. 
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THE ROLE OF THE URINE IN VESICAL NEOPLASM. 

1. EXPERIMENTAL CONFIRMATION OF THE 
UROGENOUS THEORY OF PATHOGENESIS 

DONALD F. McDonald and ROLAND R. LUND 

From the Division of Genito-Urinary Surgery of the University of Washington 
School of Medicine, Seattle, Wash. 

The problems prompting this experiment were twofold. Do the urinary con¬ 
stituents play an important part in producing experimental bladder tumors? 
Secondly, will established experimental tumors regress when deprived of contact 
with urine? Both questions have been answered. The carcinogen reached the 
bladder in effective concentration only in the urine. Once established the tumors 
no longer required continued contact with carcinogen or urine. 

METHODS 

In ten young adult female mongrel dogs and twenty-nine adult male rabbits 
the dome half of the urinary bladder was surgically transformed into a pouch 
isolated from contact with the urine. The method varied slightly in the two 
species but in all cases care was taken to preserve the blood supply to the pouch 
(fig. 1). The choice of sex in the two species was determined by the greater ease 
of cystoscopy in female dogs and male rabbits. At the time of surgery the blad¬ 
ders were inspected to rule out pre-existing lesions. 

The animals received the carcinogen, beta-naphthylamine orally. Capsules 
containing 600 mg. were given daily to the dogs. A 0.1 per cent solution of beta- 
naphthylamine hydrochloride was given ad libitum to the rabbits in place of 
drinking water. The daily voluntary intake averaged 350 mg. The hydrochloride 
of beta-naphthylamine was prepared freshly because it deteriorated. The animals 
were weighed weekly. The diet of the rabbits consisted of commercial pellets, 
fresh lettuce and carrots. The dogs received canned dog food and meal and fresh 
horse meat. 

Cystoscopy was performed at monthly intervals with the 16F cystoscope. This 
was accomplished without the need for anesthesia in rabbits but dogs required 
general anesthesia. When well-established tumors were demonstrated, the dogs 
were explored surgically, the lesions photographed and biopsied, and the urinary 
stream diverted. Ureterovaginostomy and transplantation of the ureters to the 
pouch with drainage of the pouch by polyethylene cystostomy tube were more 
successful methods than ureterosigmoidostomy. Following deviation of the 
urinary stream no further carcinogen was administered. The method of Bratton 
and Marshall was used for the determination of urinary aromatic amine. 

This work was supported in part by a Grant-in-aid from the National Cancer Institute 

of the U. S. Public Health Service, by Initiative 171 Research Funds provided by the State 
of Washington for research in the biological and medical sciences and by the John anu 
Mary R. Markle Foundation. 

Accepted for publication May 4, 1953. 
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Fig. 1. Method of prepaiing bladder pouch in dogs. From left to right: incision in an¬ 
terior wall of bladder, mobilization and incision of mucosa, suture of mucosa and muscularis 
separately, external appearance of completed pouch. 
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Fig. 2. Location of first tumors seen on cystoscopy in dogs treated with beta-naphthyl- 
amine. 


RESULTS 


1) Dogs. As early as two weeks after initiating treatment intermittent melena 
(four plus benzidine reaction) occurred in five animals. This was more prevalent 
with beta-naphthylamine than with the hydrochloride. Gastro-intestinal bleeding 
was never a serious problem. By two months all dogs showed microscopic hema¬ 
turia which continued throughout the experiment. 

The first cystoscopic lesion seen was hyperemia about the ureteral orifices after 
an average latent period of nine months. After an average additional interval of 
two months, telangiectases were noted in the bladder wall. Over some of these 
telangiectases small brown spots suggestive of epithelial thickening were noted. 
The thickened epithelium in some cases resembled cystic bullous lesions. The 
dark brown spots and the cystic lesions were observed to enlarge until recog¬ 
nizable as papillary tumors. These were delicate and bled easily when trauma¬ 
tized. Some of the tumors grew to large sessile infiltrating carcinomas. The 
locations for the first tumors were: posterior wall 33.5 per cent, lateral walls 30 
per cent, dome 27.5 per cent, trigone 6 per cent, anterior wall 3 per cent (fig. 
2). After the first tumor appeared others developed with remarkable rapidity. 
As many as eight new tumors appeared in one month. Four dogs eventually 
developed papillomatosis covering the entire interior surface of the urinary 
bladder. In one animal the neoplasm extended into the urethra. Table 1 sum¬ 
marizes the relationship of total dose to latent period and position of the first 
tumors seen. Tumors were absent from the pouches of all dogs except one in 
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Table 1. Relationship between tumor induction lime, total dose of carcinogen and number 

and location of first observed tumors 


DOG 

0-NAPHTHYL- 
AMINE TOTAL 
DOSE, GRAMS 

INDUCTION 

PDHIOD, 

MONTHS 

NUMBER OF 
TUMORS 

LOCATION OF TUMORS 

54 

136 

8% 

3 

i 

1 posterior wall 

1 right posterior wall 

1 left posterior wall 

37 

124 

11 

1 

Right lateral wall 

39 

124 

11 

1 

Right lateral wall 

41 

139 

11 

2 

Posterior wall 

35 

150 

12% 

6 

3 dome 

3 left posterior wall 

34 

234 

13% 

3 

2 dome 

1 right trigone 

36 

247 

13% 

2 

2 left ureteral orifice 

32 

2S0 

13% 

7 

3 posterior wall 

4 right posterior wall 

45 

590 

16 

3 

1 right anterior wall 

2 posterior wall 

33 

25S 

17 

4 

1 right lateral wall 

3 dome 



Fig. 3. Dog 34 bladder photograph looking down at vesical neck showing multiple small 
tumors. 
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Fio. 4. Dog34 pouch. Multiple tumors occurring in pouch due to communication (rubber 
tubing inserted m ostium tor demonstration pin poses) with bladder which permitted con¬ 
tact of urine with epithelium of pouch This n as the only pouch w inch u as found to contain 
tumors. 

which theie was a communication of the pouch with the bladder which permitted 
a fiee flow of urine into the pouch (figs. 3 and 4). In no case did tumors develop 
in bladder epithelium not in contact with the mine. 

The excretion of aromatic amines in the urine of the treated dogs was found 
to vary from 1.25 to 4.5 mg. per ml. with an aveiage of 3.3 mg. per ml. in 33 
tests. Noimal dogs exciete an aveiage of 1.0 mg. per ml. of aromatic amine. 
Fluid aspirated from bladder pouches did not give the qualitative test for 
aromatic amines. 

Histological grading of the tumois by the method of Col. J. E. Ash of the 
Army Institute of Pathology showed variation fiom grade one to thiee transi¬ 
tional cell carcinoma with squamous cell components in eight specimens (fig. 5). 
Most of the tumors weie papillary and of grade two malignancy. Extensive 
invasion of the bladder wall "was noted in six. No distant metastases weie found. 
In one section a tumor embolus in a blood vessel was noted (fig. 6). Nearly all 
of the tumors showed adjacent submucosal leukocytic infiltration. Some showed 
frank necrosis and infection. Hypeiemia was always piesent at the base of the 
tumor. The cell nests of von Brunn, which aie submucosal groups of urinary 
epithelial cells, weie observed to be hyperplastic in half of the specimens. In 
one dog these nests developed into cystitis cystica and cystitis glandularis. The 
cell nests had no constant lelationship to the tumors. 
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Table 1 . Relationship between tumor induction lime, total dose of carcinogen and number 

and location of first observed tumors 


DOG 

0-NAPHTHYL- 
AMINE TOTAL 
DOSE, GRAMS 

INDUCTION 

PERIOD, 

MONTHS 

NUMBER OF 
TUMORS 

i 

: 

LOCATION OF TUMORS 

54 

136 

834 

3 

1 posterior wall 

1 right posterior wall 

1 left posterior wall 

37 

124 

ll 

1 

Right lateral wall 

39 

124 

11 

1 

Right lateral wall 

41 

139 

11 

2 

Posterior wall 

35 

150 

12% 

6 

3 dome 

3 left posterior wall 

34 

234 

mi j 

3 j 

2 dome 

1 right trigone 

36 

247 

m% 

2 ! 

2 left ureteral orifice 

32 

280 

im 

7 

i 

3 postei ior wall 

4 right posterior wall 

45 

590 

16 

3 

i 

1 right anterior wall 

2 posterior wall 

33 

258 

17 

4 

i 

1 right lateral wall 

3 dome 
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Fig. 7. Dog 30. Bladder at time of exploration and just prior to deviation of mine. 
Multiple small tumors are piesent. 

The urine was successfully deviated from the tumors in five dogs. After one, 
two, three, four and one-half and five months of freedom from contact with the 
urine the neoplasms continued to grow (figs. 7, 8, 9 and 10). There was neither 
gross nor microscopic evidence of regression. No papillary tumors were found 
in the ureters or renal pelves. In two dogs hyperplasia and renal tubular adenoma 
formation were seen (fig. 11). In one section an early transitional cell carcinoma 
was seen in the renal medulla (fig. 12). 

Toxic effects were produced by beta-naphthylamine. One dog died after six 
months of treatment, probably due to distemper. She received 200 mg. daily of 
the hydrochloride for a total dose of 30 gm. Death occurred one week after 
hematuria became marked. Necropsy showed hemosiderin deposits and vacuoli¬ 
zation of the renal tubules. There were granular and red cell casts in the collecting 
tubules. Routine post-mortem examinations of other dogs treated for much 
longer periods showed extensive hemosiderosis of the kidney, liver and spleen. 
Slight renal tubular degeneration and fatty infiltration of the liver were common. 
Chronic purulent vaginitis and pyelonephritis occurred in all dogs subject to 
ureterovaginostomy. Areas of hyperemia in the intestinal mucosa were seen in 
two animals but no other lesions of the gastro-intestinal tract were observed. All 
dogs gradually lost weight during the two year study. This, however, was not of 
such degree that it interfered with the general health and activity of the animal 
with one exception. A Collie required several two to three week interruptions of 
treatment to restore its appetite and activity. 

2) Rabbits. No neoplastic lesions were noted in the bladder or pouch of rabbits 
after two years of treatment. Other proliferative lesions occurred as shown in 
table 2. Proliferation of von Brunn’s cell nests was noted in the area of the heal¬ 
ing mucosa within one month after the first operation. Two other rabbits showed 
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Fig. 8. Dog 36. Bladder tlnee months aftei deviation of the urinary stream and discon 
tinuance of beta-naphthylannne Multiple huge tumois aie present. 



Fig. 9. Dog 41. Biopsy of tumor taken at time of deviation of urine, 
vasion. 


Note lack of in- 
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Fig. 10 Dog 41. Highly invasive carcinoma of bladder 1 month after deviation of the 
urine 





Fig. 11. Dog 34. Tubular adenomas and transitional cell carcinoma of kidney after 16 
months’ exposure to bcta-naphthylaraine. 


these changes in both the bladder and pouch after three months and nine months. 
Twelve rabbits showed cystitis cystica and cystitis glandularis after an average 
induction period of 21 months with a range of twelve to twenty-four months. 
Grossly, the lesions varied from minute solitary structures to a thickened mucosa 
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Fig. 12. Dog 34. Early transitional cell carcinoma of renal pyramid 
Table 2. Piolifeiative lesions in rabbits treated with beta-naphthylamine 


LESION 

NUMBER of animals 

TREATMENT TIME 

Yon Bruim’s cell nests 

3 

4 months 

Cystitis cystica and cystitis glandularis 

12 

21 months 

Bladder polyps 

2 

20 months 

Squamous metaplasia of bladder . 

3 

23 months 

Epithelial hyperplasia of renal pelvis 

7 

24 months 

Leucemia 

1 

9 months 

Proliferation of bile ducts .... 

2 

24 months 


resembling tapioca on surface view and resembling sponge rubber on cut section. 
In five of these animals the cystitis was found in both the bladder and the pouch. 
In six the cystitis was found in the bladder only; and in one, the pouch only. 
Those pouches having the lesions were infected. Microscopically the lesions were 
typical. Moderate round cell infiltration was observed in the region of the cysts. 
Two rabbits developed polyps consisting largely of connective tissue with some 
infiltration by plasma cells and lymphocytes. There was no change in the epi¬ 
thelium which was focally absent. Squamous metaplasia of the bladder was found 
in three rabbits and hyperplasia of the renal pelvis epithelium was found in seven 
rabbits at twenty-four months. Lesions of a neoplastic nature occurred in three 
rabbits. One of these developed leucemia after nine months. The lungs, liver, 
kidneys and most other organs of the body were infiltrated with the leucemia 
cells. Two other animals, sacrificed after two years were found to have multiple 
heptic nodules which microscopically were adenomatous proliferations of bile 
ducts with well differentiated structure. In one rabbit ectopic bone formed in the 
submucosa of the pouch. 
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Cyanosis appeared in rabbits given 0.2 per cent beta-naphthylamine hydro¬ 
chloride solutions ad libitum in lieu of drinking water after three weeks exposure. 
Cyanosis was marked in seven rabbits and present in five others. Reduction of 
the concentration to 0.1 per cent prevented cyanosis. Hematuria did not occur 
in rabbits. Post-mortem examination showed a urinary tract infection with 
pyelonephritis in slx animals and chronic inflammatory changes in the bladder of 
most animals. Renal tubular degeneration and hemosiderosis in the liver, spleen 
and kidney were characteristic findings. 

Rabbits who excreted primary amines in acetylated form weie found to have 
no free aromatic amines in the urine as opposed to the dogs who excreted it all 
in free form. After hydrolysis there was range of 1.15 to 5.5 mg. per ml. with an 
average of 3.0 mg. per ml. in 19 determinations on rabbit urine. 

DISCUSSION 

The experiments clearly show that urinary constituents have an etiologic role 
in the production of beta-naphthylamine bladder tumors in dogs. In no case did 
carcinoma develop in epithelium not in contact with urine. In every dog car¬ 
cinoma developed in the bladder epithelium in contact with the urine. If a 
blood-borne carcinogen were responsible for tumor growth, then neoplastic change 
should have developed in the bladder epithelium in the pouch which had an 
intact blood supply. Neoplastic change occurring in the pouch of the animal 
whose pouch communicated with the bladder and hence contained urine demon¬ 
strated that the pouch epithelium was just as susceptible as the bladder epithe¬ 
lium when properly stimulated. The active urinaiy carcinogen was not identified 
in this study but the work of Mellors and Hlinka indicates that it is present in 
both blood and urine. Bonser, Clayson and Jull showed that 2-amino-l-naphthol, 
the probable active metabolite of beta-naphthylamine, is 200 times more con¬ 
centrated in the urine than hi the blood of dogs. These observations in addition 
to the direct evidence of the present experiment substantiate the urogenous 
theory of vesical carcinogenesis. Even though the active carcinogen is present 
in both the blood and the urine it is effective only in the high concentration 
found in the urine. 

The fact that hyperemia and telangiectasis were the first lesions noted on 
cystoscopy does not necessarily indicate a hematogenous route as Ferguson and 
Gay advocate. Rather it may indicate that the urine-borne carcinogen is acting 
as an irritant with resulting hyperemia, and/or that the growth stimulating 
properties of the carcinogen have progressed to the point of preparing a blood 
supply for the newly forming epithelial tumor. 

The primary location of the tumors does not correspond with the findings of 
Hueper, Wiley and AVolfe who found induced tumors to be mostly on the de¬ 
pendent portions of the bladder. In this study very few tumors appeared on the 
anterior wall. It is certainly' true that all surfaces of the urinary bladder are 
constantly wet with urine and dependency can play only a minor role. 

In the rabbits the cystitis cystica and glandularis, the polyps and squamous 
metaplasia are interpreted to be nonspecific lesions due to trauma and infection. 

Hucpcr’s observation (Hueper, Briggs and Wolfe) that in experimental bladder 
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tumors distant metastases are rare but local invasion is common is confirmed. 
This is also true in humans (Stirling and Ash; Waller and Hamer). All of the 
dogs developed tumors despite a mixed genetic background although it is true 
that there was a variation in the quantity of carcinogen apparently required 
and the time of induction. The intensity of the stimidus in our experiment, 600 
mg. daily, as compared with 450 mg. given in Hueper’s series, reduced the aver¬ 
age induction time from twenty months to twelve and three-fourths months. 

Deviation of the urine and cessation of the carcinogenic stimulus did not 
inhibit the growth of the tumors. This is the usual observation in cancer. Once 
the process is firmly established it continues without further need of exogenous 
stimulation. Regression of bladder tumors in humans has been reported following 
deviation of the urine (Davis; Abeshouse and Scherlis) but often no beneficial 
influence derives from this procedure. We were not able to confirm by this ex¬ 
periment that deviation of the urine from established tumors results in their 
regression. 

The renal adenoma and early transitional cell carcinoma of the duct of Bellini 
are interpreted as neoplastic responses to the beta-naphthylamine. To our knowl¬ 
edge such lesions have not been previously reported. The leucemia in one rabbit 
may have been coincidental although spontaneous leucemia in rabbits is rare. 
The hepatic duct proliferations-in two rabbits may have also been coincidental. 


CONCLUSIONS 

Bladder tumors can be easily induced in dogs by beta-naphthylamine. 

Rabbits are resistant to induction of beta-naphthylamine tumors in the dose 
and time selected, but hyperplasia and metaplasia may result. 

Epithelial contact with the urine is essential to the production of experimental 
bladder tumors in dogs. This confirms the urogenous theory of vesical carcino¬ 
genesis. 

Deviation of the urine from established experimental bladder tumors does not 
inhibit then - growth. 

Renal adenoma and early transitional cell carcinoma of the collecting duct 
epithelium may be induced by beta-naphthylamine. 

B-511 Health Sciences Bldg., University of Washington, Seattle, Wash. 
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A RESTUDY OF THE FIRST FOURTEEN HUNDRED TUMORS IN 
THE BLADDER TUMOR REGISTRY, ARMED FORCES 
INSTITUTE OF PATHOLOGY 

A L DEAN, F K MOSIOIT,* II V THOMSON and M L CLARK 

From the Armed Forces Institute of Pathology Bladder Tumor Regtshy of the t me: lean 
Registry of Pathology , Washington, D C 

This study was undertaken at the inquest of the Executive Committee of the 
Amencan Urological Association in the belief that information as to the outcome 
of tieatment of the first 1400 cases in the Bladdei Tumoi Registiy would be of 
value It will be lecalled that there weie two pievious lepoits on the laigei part 
of this matenal one m 1934, dealing with the analysis of cases, and one in 1936, 
with the lesults of a histologic and cytologic study The analysis of follow up in¬ 
formation on these 1400 patients is presented m this papei 

Since the matenal in this lepoit is not entnely typical of the 0,000 cases in the 
Registry as a whole noi of a total population, the observations are valid only for 
this senes 


MATERIALS AND METHODS 

The 1400 cases in this study have been selected fiom approximately the fiist 
1000 enteied m the Bladder Tumoi Registiy The 200 discauled weie unsuitable 
for analysis foi the following leasons specimens too degenerated to determine 
giade of tumoi, 04, no tumor present m slides, 11, no slides available for leview, 
47, no clinical histoiy, 2, tumois other than of bladdei (enoneously enteied in 
Bladdei Tumor Registry), 16, duplicate cases, 4, cases lemoved foi a combina¬ 
tion of these leasons, 56 

The senes includes the 1224 cases that foimed the basis of the 1936 lepoit and 
an additional 170 cases, of which 108 were tieated duinig oi pnoi to 1936, and 
the remaining 8 m 1937 One fourth of the 1400 weie tieated duung the yeais 
1917 thiough 1927, and three fourths dunng 1928 through 1937 The cases finally 
chosen for the piesent study compnse 22 per cent of the tumors that w eie in the 
Bladder Tumor Registry at the end of 1950 and aie not, as mentioned befoie, 
altogether repiesentative of ovei 6,000 cases in the Bladdei Tumoi Registiy 

Thiee hundied and eighty four patients (27 per cent) weie followed 5 years or 
longei, and of these 182 (13 per cent) were followed fiom 10 to 26 yeais aftei they 
weie enteied in the Registry 

All tissue specimens weie leviewed microscopically and re eialuated as to 
Registry giading by the staff of the Gemto-uruiary Pathology Section of the 
Aimed Forces Institute of Pathology Thiswas necessary because the cards gu mg 
Registij diagnoses used in the reports of 1934 and 1930 could not be located m 
1951 

Pre-cnted in part at annual meeting, Vmcricnn Urological Association, Chnatro Ill 
Mai 21-24, 1051 

* \1 IP, Veteians Adnunistr ition Centril Laboraton for Pithologic An itorm uid 
ltesc ircli 
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Coding of the data was done by professional statisticians in the Statistics Sec¬ 
tion, working in close collaboration with the Registrar. The numerically coded 
data were then transferred to machine records cards from which tabulations were 
made. The data were doubly checked and where tables were available from pre¬ 
vious reports, these were compared. 

Grading of the tumors. The diagnostic criteria used in the microscopic classifi¬ 
cation of these tumors were essentially those originally adopted by the Registry 
committee in 1927 and modified and simplified prior to 1940. The classification 
based on these criteria is as follows: 

Grade I. Papillary carcinoma:* All papillary tumors with or without minimal 
anaplasia and disturbances of cellular arrangement, but with no evidence of in¬ 
filtration of pedicle or bladder wall. 

Grade II. Papillary, papillary and infiltrating, and sessile-nodular infiltrating: 
Tumors in which many of the cells are atypical in appearance, or the tumors of 
Grade I type that are larger than 2 cm. in diameter or are multiple or recurrent.t 
The tumors may or may not be infiltrating. 

Grade III. Papillary and infiltrating, and sessile-nodular infiltrating: Tumors 
with marked anaplasia of cells, usually with invasion of the bladder wall, and 
often showing squamous metaplasia or pseudoglandular arrangement of the cells. 

Less common forms of epithelial tumors of the bladder are the frank squamous 
cells carcinomas (that is, those that are squamous from the start) and the true 
adenocarcinomas of the bladder, many of which are mucus-containing. The latter 
group, which may arise in urachal remnants or as glandular metaplasia of the 
bladder epithelium, is the subject of a special study which will be reported later. 

From the clinical point of view it is recognized that a classification of transi¬ 
tional cell tumors of bladder would be as follows: 

Papilloma 

Papillary carcinoma 

Papillary and infiltrating carcinoma 

Sessile-nodular infiltrating carcinoma 

From the pathologist’s point of view a simple classification of the epithelial 
tumors would be: 

Papilloma 

Carcinoma 

Anaplastic carcinoma 

No classification is entirely satisfactory as biologic processes do not always 
comply with the accepted concept of their behavior. The Registry classification 
has been subject to criticism because 1) it classifies all the epithelial tumors as 
carcinoma regardless of histologic evidence of malignancy, 2) it does not con¬ 
sistently base the grading of the carcinoma on histologic appearance of the tu¬ 
mor. This criticism is based on the fact that although the Registry does differen- 

* According to the custom of the Registry this term has come to mean transitional 
cell carcinoma and is distinguished from squamous cell carcinoma and adenocarcinoma. 

f Since 1952 the diagnosis of Grade II carcinoma has been based solely on histo g 
appearance regardless of size, multiplicity or recunence. 
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tiate between Giade I, II and III on puiely moiphologic giounds, it also classifies 
as Giade II carcinoma all large (more than 2 cm ), multiple and lecunent tumois, 
even if they aie histologically of lower grade of malignancy 
These cnticisms aie valid, but m answei to the fust criticism, the Registry has 
maintained that since it is impossible by histologic methods to diffeientiate be¬ 
nign papillomas fiom those that lecui and/oi metastasize, the foimei should be 
classed as carcinoma so that neithei the clinician noi the patient will look upon 
these tumors as completely haimless As foi the second cnticism, the Registiy 
has claimed that the behavior of the reeuuent, multiple and large tumors, even 
when such tumois aie histologically benign, is indistinguishable from the beha¬ 
vior of epithelial tumois that are classed as Giade II carcinomas on puiely mor¬ 
phologic grounds 

When the 1400 cases were being l e examined, the desn abihty of diffei entiating 
those which histologically appealed benign was considered The Registiai, liow- 
evei, was of the opinion that the Registiy classification should be adheied to so 
that the data on this series could be compared with those for the remaining 4,000 
oi more cases in the Registry (no micioscopic leview of these cases is contem¬ 
plated since the Registry diagnosis is available) 

Uses and limitations of the data The Bladder Tumor Registiy is less affected 
than are most of the othei registries by the selective sex and age bias which exists 
in most of the material submitted to the Aimed Forces Institute of Pathology, 
because comparatively few bladder tumois occui in men of mihtary age As a 
mattei of fact, 96 pel cent of the 1400 cases were contributed by civilian physi¬ 
cians Because of this and the fact that during the late 1930’s, Colonel James E 
Ash, then Curator of the Army Medical Museum, and membeis of Ins staff \ lsited 
many of the contubutors and collected both loutme and problem cases, the 
material in the Bladdei Tumor Registry is moie nearly representative of those 
treated for bladder tumois in the total civilian population than would ordinanly 
be expected On the othei hand, because a cei tain amount of selection w as exer¬ 
cised when these tumors were taken fiom huger hospitals and clinics, neither the 
matenal at any one peuod nor the total is entnely lepresentative of bladder tu¬ 
mor expenence in everyday piactice 

ANALYSIS OF DAT 1 

Items of information appearing on the Registry forms with sufficient fie- 
quency were coded foi suivey puiposes 
The pertinent geneial clinical data were as follows Of the 1400 patients, 1049 
weie dead, 287 were living at time of last follow up, and for 64 no information 
was available other than that at time of hospitalization 
Of 1049 patients who were dead at the time of last known status, 196 (19 per 
cent) died at least 5 3 ears or more after the time of treatment,* S13 (77 pel cent) 
died within the 5 yens following tieatment, and in 40 (4 per cent) no information 
was available as to the interval before death Among the 196 who had died after 

* B\ treatment is meant the treatment that took, place at the time of Registry admis¬ 
sion 13\ Registry admission is meant the examination which produced the first tissue 
specimen forwarded to the \nned Torces Institute of Pathology 
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Table 1. Registry diagnoses of 1384 bladder tumors in relation to ages of patients 

Number 


REGISTRY DIAGNOSIS 

TOTAL 

Under 30* 

AGE GROUP 

30-49 

(in years) 

50-69 

70-89 

Total with age stated. 

1384 

8 

292 

8S1 

203 

Papillary I. 

109 

3 

34 

63 

9 

Papillary II. 

336 

2 

77 

200 

57 

Papillary and Infiltrating II. 

322 

— 

67 

204 

51 

Papillary and Infiltrating III. 

87 

— 

1 14 

58 

15 

Infiltrating II and III. 

510 

i 

92 

349 

6S 

Others, not graded!. 

20 

2 

8 

7 

3 


* Includes 4 patients 7 through 19 years of age and 4 aged 24 through 27 years, 
f Includes 17 adenocarcinomas and 3 sarcomas. 


surviving at least 5 years following Registry admission, 76 (39 per cent) had local 
recurrence, metastasis, or both; 67 (34 per cent) died from other causes, and 53 
(27 per cent) with no details as to the status of the tumor. Of the 813 patients 
who died within the first 5 years, 535 (66 per cent) died with bladder tumor or 
metastasis or both, 61 (7 per cent) without bladder tumor or metastasis (pre¬ 
sumably of other causes), and for 217 (27 per cent) the status of the tumor was 
not known. Among the 40 patients for whom no information as to the exact time 
of death was available, 10 died with bladder tumor and/or metastasis, one of 
other causes, and there was no information as to the status of the tumor in the 
remaining 29. 

In summary, of the 1049 patients who were dead, 621 died with tumor, metas¬ 
tasis, or both, and 129 died presumably of causes other than cancer. Thus, of 750 
deaths in which presence or absence of demonstrable tumor was fairly well es¬ 
tablished largely by clinical methods (not all the patients came to autopsy), 
tumors were recorded in 621, or 83 per cent. In the remaining 299 no information 
was available as to the presence or absence of the bladder tumor at the time of 
death. 

Age. The ages of 1384 patients were recorded at the time of Registry admission. 
About two-thirds of the patients were from 50 through 69 years of age, a peak of 
incidence that corresponds well with reports in the literature. The youngest pa¬ 
tients were 7 and 9 years of age,* the oldest 90 years. 

Table 1 depicts the incidence of tumors by grade of malignancy in the different 
age groups. Statistical tests showed that the relative frequency of papillary 
tumors without infiltration was significantly higher in patients under 50 years of 
age than that of other graded tumors, while the more malignant tumors occurred 
among the older group. 

Sex and race. The ratio of males to females, approximately 3 to 1 in our series, 
corresponds to that of Rauenbusch, and the proportion of males is slightly but 

* The 7 year old child had sarcoma botryoides of the bladder and died 6 months post- 
operatively. The 9 year old girl, who had fibrosarcoma of bladder, was well for 10 years 
after operation, but has since been lost to follow-up. 
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apparently not significantly highei pel 100 patients than the accepted pattern 
m the liteiature 

Since the Registiy foims did not provide foi designation as to lace, it was re- 
coided foi only 97 patients, 3 of whom weie Negioes 

Status of tumors of admission Thirteen huudied and eighty four (99 per cent) 
of the tumors weie pnmaiy in the bladdei Ten weie metastatic from othei or¬ 
gans, and in 4 others theie was doubt as to whethei the tumois weie pnmaiy or 
secondaiy The lemammg 2 weie extensions to the bladdei 

The 10 secondary tumois do not include all cases at the Armed Foices Institute 
of Pathology m which theie was metastasis to the bladdei fiom tumors of other 
oigans, hut lepresent only those cases that have been enteied m the Bladder 
Tumoi Registiy 

Single tumois were present m the bladder m 1022 eases (73 pei cent), and mul¬ 
tiple tumois in 350 (25 pel cent) In the remaining 22 cases (2 pei cent) there 
was no statement as to numbei 

Sites of tumors The location of 1303 of the tumois w as eithei stated or indicated 
on the diagiams which appeal on the Registry forms Of these, 19 involved the 
entile bladdei Of the remaining 1344, G43 (48 per cent) were eithei single oi 
multiple tumors but weie in single aieas of the bladdei, their sites of vesical at- 


Tadle 2 Sites of origin of tumor „ involving single areas of the bladder 


SITE OF ORICIN 

NUMBER 

PER CENT 

Total 

643 

100 

Tngone* 

1S9 

29 

Vault 

39 

G 

BI iddcr nails 



Anterior 

37 

6 

Right lateral 

144 

23 

Left lateral 

149 

23 

Posterior 

85 

13 


* Includes tumors in trigone, ureteral orifice and bladder neck 


Table 2 Pi unary sites of single tumors involving one or more areas of the bladder* 


PRIMARY SITE 

NUMBER 

PER CENT 

Total with data 

993 

100 0 

Trigonet 

504 

51 

Vault 

66 

7 

Bl uider \\ ills 



Antei lor 

43 

4 

I ater il 

307 j 

31 

Po'duior 

73 

7 


* Docs not include 5 sinje tumois involving the entire bl iddei and 24 with location of 
the tumor not stated 

t Includes tumors in trigone, urctu il onficc and bladder neck 
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T\ble 4 Sites of oncjin of nomnfiltiating and infill)tiling caicmomas involving single aieas 

of the bladder 
Number 


SITES OF ORIGIN 

TOT\L 

NON-INFIL¬ 

TRATING 

PAPILLARY 

j INFILTRATING 

Papillary ( 

Non- 

Papillary 

Total 

637 

247 

176 

214 

Trigone* 

1S7 

72 

55 

60 

Vault 

36 

5 

13 

18 

Bladder walls 





Anterior 

36 

9 

12 

15 

Right lateral 

144 

59 

33 

52 

Left lateral 

140 

68 

37 

44 

Posterior 

So 

34 

26 

25 


* Includes tumors in trigone, uieteral orifice and bladder neck. 


tachment are shown in table 2. A total of 993 were single tumors but had involved 
one or more known areas of the bladder. The primary sites of these tumors appear 
in table 3. 

From these 2 tables it would seem that the trigone (including ureteral orifice 
and bladder neck) was the most frequent site of origin and/or involvement. 
Thirty per cent (i.e., 189) of the tumors involving single sites only and 51 per 
cent (i.e., 504) of all single tumors which involved one or more areas had origi¬ 
nated in or involved the trigone. It should be noted that since table 3 includes 
the single sites which appear in table 3 the percentages in the 2 tables are not 
additive. 

Sites of tumor in relation to diagnoses. Table 4 presents the primary sites of the 
tumors in 637 patients with carcinomas in known single areas of the bladder. 
This table is divided to show the percentage of infiltrating and noninfiltrating 
tumors in each location. Statistical tests indicate that in this group tumors in the 
vault were much more likely to be infiltrating. On further analysis it was found 
that only 4 per cent of all the papillary carcinomas (18 of 423) were in the vault 
as compared to 8 per cent of sessile-nodular carcinomas (18 of 214), a difference 
which appeared to be statistically significant (Chi-square = 4.604*). As suggested 
in a previous study (Rauenbusch), the vault is a “silent area” in which tumors 
are more likely to progress to malignancy before producing symptoms. 

Four hundred and twenty-three (66 per cent) of the 637 tumors in single areas 
were of the papillary type. These included the 247 noninfiltrating and 176 of the 
390 infiltrating tumors. 

Previous occurrences of bladder tumors. One hundred forty-one (12 per cent) of 

* The Chi-squaie test for significance is used to test the reliability of the diffeience 
between two measures It measures whether the obseived difference is laiger than trie 
diffeience which could be attributed to chance The result is applied to Pearson’s ‘ 1atues 
for Statisticians and Biometricians” to determine its significance. The differences aie con¬ 
sidered statistically significant only when it could be shown that they might arise oy 
chance in but 5 of 100 samples, or less frequently, that is, when the Chi-square is o o 
or higher. 
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Table 5- Principal types oj h raiment oj 1312 patients with bladder tumor 


TYPE OF TREATMENT* 

NUMBER 

PER CENT 

Total 

1312 

1 100. 

Cystectomy 

11 

1 . 

Segmental resection 

143 

11. 

Radon 

620 

47. 

Evcision and/or electrocoagulation 

494 j 

3S. 

X-ray alone 

44 

3 


* Types of therapy represent selection in the order shown. Many patients had mote than 
one form of ti eatment, but in each category are included only those patients who had none 
of the preceding types of therapy listed in the table 


1175 patients for whom there was a record of presence or absence of previous 
lesions in the bladder weie known to have had a bladder tumor. The frequency 
with which previous bladder tumors were reported in patients with tumors of 
different types and grades is as follows: 6 per cent of the patients with papillary 
tumors of Grade I, 13 per cent with papillary tumors of Grade II, 10 per cent 
with papillary and infiltrating tumors of Grade II. Eleven per cent of the patients 
in each of the remaining categories (papillary and infiltrating carcinoma, Grade 
III, infiltrating carcinoma, Grades II and III, and adenocarcinoma and sarcoma) 
had had previous tumors. Although the absolute rates of survival with or without 
reported recurrence or metastasis for tumors in different locations were probably 
modified by inclusion of patients .with previous tumors, statistical tests indicated 
that the existence of a previous tumor had no significant effect on the relative 
tumor-free survival rates. 

Types of therapy. The therapy employed was specified in 1312 (94 per cent) of 
the case records (table 5). Of the remaining 88, in 21 the tumors were inoperable 
and no treatment was given; for the other 67 there was no information other than 
that biopsy was performed. 

In preparing this table the major types of therapy were selected. For example 
the 11 patients with cystectomy may have had any or all of the other types listed 
in the table. Similarly the 143 patients with segmental resection may have had 
any or all of the other types of therapy with the exception of cystectomy. In the 
620 cases with radon implantation no open operation was performed, although 
excision or electrocoagulation and/or x-ray therapy may have been supplemental 
forms of treatment. In 252 (19 per cent) of these, however, radon implantation 
was the only method used. There are 31 cases, in addition to the 620, in which 
radon was used to supplement surgical procedures. 

Similarly, the 494 patients treated by excision and/or electrocoagulation may 
have had x-ray therapy but none of the other types. Although roentgen radia¬ 
tion was the only method of treatment in 44 cases, it was used also in 98 additional 
cases in conjunction with other treatments. 

Diagnosis in relation to type of therapy. A tabulation of the treatments in rela¬ 
tion to the Registry diagnoses showed that resection, radon implantation and 
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Table 6. Registry diagnoses in relation to types of liealment of 1312 patients with bladder tumor 

Number 


DIAGNOSIS AND GRADE 

TV PE OF TREATMENT* 

Cystec- i 
1 tomy 

Resection 

Radon ! 

Excision! | 

i 

1 

X-ray 

Total 

Total . . 

! n 

143 

620 

494 

44 

1312 

Papillary I 

_ 

2 

37 

65 

1 

105 

Papillary II 

2 

22 

136 

160 

6 

326 

Papillary and Infiltrating II 

2 

31 

160 

111 

12 

316 

Papillary and Infiltrating III 

2 

17 

34 

26 

4 

83 

Infiltrating II and III 

t 5 

6G 

1 247 

129 

20 

467 

Others} 

1 _ 

5 

6 j 

3 1 

1 ! 

15 


* Types of therapy represent selection in the order shown. Alany patients had more than 
one form of treatment, but in each category are included only those patients who had none 
of the preceding types of therap} r . 

t Includes electrocoagulation. 

j Includes adenocarcinomas and sarcomas. 

x-rays were used more frequently for tumors of higher malignancy, while electro¬ 
coagulation or excision was the treatment of choice for almost two-thirds of the 
papillary tumors of Grade I (table 6). 

Eleven simple cystectomies, all performed between 1931 and 1936, were in¬ 
cluded in the series. The ureters were transplanted to the skin in 10 cases and to 
the sigmoid colon in 1. Five postoperative deaths occurred; 3 other patients died 
within a year of operation, 2 with metastasis and 1 with no information regarding 
metastasis. One patient died 18 months after operation, but no information was 
given as to status of the tumor. One patient survived 3 years after treatment and 
died with pulmonary metastasis. The eleventh patient, aged 65 years, had had 
symptoms 2 years before cystectomy and cutaneous implantation of ureters. The 
specific site of the tumor, a papillary and infiltrating carcinoma, Grade III, was 
not recorded. The patient died 5 years postoperatively from a cerebral accident 
and there was no information concerning the presence or absence of tumor or 
metastasis at the time of death. 

Pathologic diagnoses on the 11 cases were: infiltrating carcinoma, Grade III, 
7; papillary and infiltrating carcinoma, Grade II, 2; and papillary carcinoma, 
Grade II (without infiltration), 2. It is noteworthy that the last mentioned tu¬ 
mors occurred ha patients 32 and 40 years of age, whereas the other patients were 
between 55 and 68, inclusive. 

In addition to these 11 cystectomies performed at the time of Registry admis¬ 
sion, follow-up inquiries disclosed that 5 patients had had cystectomies following 
the admission treatment. Two patients had these operations within one year of 
admission (in 1925 and 1929); 2, seven years (1941 and 1944), and 2, seventeen 
years afterward (1948). Four of these patients died; 1 as a result of the operation 
aud 3 after surviving for one year. The Registry diagnoses on these were papillary 
carcinoma, Grade II, in 2, papillary and infiltrating carcinoma, Grade II, in 1, 
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and papillary infiltrating carcinoma, Grade III, in thefouith patient. The ureters 
weie transplanted to the sigmoid colon in 2 cases and in 1 to skin. Ho mention 
was made of the ureters in the fourth case. 

Of special interest was the fifth patient. In 1931, when he was 44 years of age, 
an infiltrating carcinoma, Grade III, was lesected. He had at least 4 recurrences 
duiing the next 17 years, and at the end of this period transplantation of ureters 
into the sigmoid colon and total cystectomy, prostatectomy and seminal vesicu¬ 
lectomy were performed. He was last followed in 1950 when he was “alive and 
well,” 2 years after total cystectomy and 19 years after the admission treatment 
in 1931. 

Registry diagnoses as compared with contributors’ diagnoses. A comparison of the 
Registry diagnoses with those of the contributors was made at the request of the 
Registry Committee because it was thought that the membeisof the American 
Urological Association would be interested in such a comparison. In 709 cases the 
contributors had not graded the tumors. In 691 the-contributors had graded 
the tumors and a comparison of their diagnoses with those of the Registiy is 
given in table 7. Since the Registry grades I to III, the 02 cases sent in as Grade 
IV were placed mostly in Giade III, with a small number in Grade II. In com¬ 
paring the giadiug for the Grades I to III carcinomas it must be realized that 
histologic gradingof the tumor isa matter of the examiner’s opinion and the num¬ 
ber of sections examined. Furthermore, it may vary on tissue specimens received 
from the same organ at different periods. 


Table 7. Comparison of the contributors’ grading with that of the Registiy* 


CCNTRim/TOSS' DIAGNOSIS 

TOTAL 

8ECJSTBY DIAGNOSES (aFIp) 

Grade I 

1 Grade II 1 

Grade III 

Adeno 

carcinoma 

Noninfil¬ 

trating 

Noninfil¬ 

trating 

! 

Infiltrating j 

Infiltrating 

Total 

601 

41 

164 

1S7 | 

293 

6 

Grade if 

166 

35 

S6 

40 

4 

1 

Noninfiltrating 

165 

35 

86 ! 

40 ' 

3 1 

1 

Adenoearci noma 

1 

_ 

_ 

_ 

1 

_ 

Grade II 

200 

4 

5S 1 

b4 

59 

1 

Noninfiltrating 

179 

4 


74 

46 

— 

InftlLt tiling 

3 

— 

55 j 

1 

1 

1 

Adenocarcinoma 

24 

_ 

3 i 

9 

12 

j _. 

Grade III 

227 

! a 

12 

55 

154 

' 4 

Noninfiltrating 

170 


12 | 

51 

104 

1 

Infiltrating 

52 

— 


4 

4S 

— 

Adenocai cinoma 

5 1 

— 

_ : 

_ | 

2 1 

3 

Guide IV 

92 

_ 

S 

S 

76 


Noninfiltrating 

71 , 

— 

6 

7 

5S 

_ 

Infiltrating 

20 

— 

2 

1 

17 

— 

Adenocarcinoma 

1 

—* 

— 1 

— 

_ 1 

— 


* Excludes 709 cases in which the contributors had not graded the tumors, 
t Includes 05 designated as Papilloma, Giade I, and 101 as Carcinoma, Grade I. 
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There were 206 tumors sent in as carcinoma, Grade II, and 227 as carcinoma, 
Grade III. According to the Registry diagnosis, tumors placed in these two cate¬ 
gories numbered 209 and 213, respectively—the small difference being due to 
assigning a few of the Grade III tumors to Grade II. 

The only serious discrepancies between the contributors’ diagnoses and those 
of the Registry were in the cases sent in as papilloma, ungraded, papilloma Grade 
I, papilloma Grade III, and carcinoma Grade I. There were 45, 65, 1, and 101 
cases, respectively. 

Analysis of cases sent in as carcinoma, Grade I. The Registry diagnoses on the 
101 cases sent in as carcinoma, Grade I, expressed in percentages, are as follows: 
papillary carcinoma, Grade I, 21; papillary carcinoma, Grade II, 46; papillary 
and infiltrating carcinoma, Grade II, 27; papillary and infiltrating carcinoma, 
Grade III, 1; infiltrating carcinoma, Grades II and III, 4; and adenocarcinoma, 
1. Ten of these patients were lost to follow-up, and 14 were dead without infor¬ 
mation as to the presence or absence of recurrence or metastases. One patient was 
alive without recurrence but is excluded because he had primary tumor elsewhere. 
Thus follow-up is recorded for only 76 cases. See table 8. 

Thirty-one (40 per cent) of the patients died with tumor, metastases, or both, 
30 per cent within 5 years; 4 were alive with tumor; and 41 were either alive or 
dead without tumor. Twelve of these patients, however, had had one or more 
recurrences between the time of admission and the last follow-up. Thus, 47 of 
the 76 patients had recurrence or died with tumor. The series is too small to 
permit reliable evaluation, but the Registry diagnosis seems to have reflected 
the outcome more accurately than the contributors’ diagnosis. 


Table 8. Registry diagnoses of tumors in relation to survival data of 77 patients with tumors 
diagnosed as grade I carcinomas by contributors 


REGISTRY DIAGNOSIS (AFIp) 

TOTAL 

N'UAIBER 

WITH 

DATA 

LAST KNOWS' STATUS* AND DURATION: PER CENT 

Without Tumor 

With Tumor 

Alive or Dead 

Alive 

j Dead 

Under 5 
Years 

5 Years 

6 Over 

Under 

5 Years 

5 Years 

6 Over 

Under 

5 Years 

5 Years 

6 Over 

Total 

77 

27. 

29. 

2. 

2. 

; 

30. 

10. 

Papillary 





! 



Grade I 

16 

19. 

56. 

— 

6. 

13. 

6. 

Grade II 

35 

29. 

23. 

3. 

3. 

31. 

11. 

Papillary-Infiltrating 


1 






Grade II 

21 

24. 

23. 

5. 

5-t 

29. 

14. 

Grade III 

1 

100. 

— 

— 

— 

— 

— 

Infiltrating 

II 







Grades II and III 

I 3 

— 

— 

. — 

— 

100. 

— 

Adenocarcinoma 

1 

— 

— 

— 

— 

100. 



* Excludes 10 patients wlio could not be followed and 14 patients dead with no informa¬ 


tion as to recurrence or demonstrable metastasis. 

t This patient was alive without recurrence but with a primary tumor elsewhere. 
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Table 9. Registry diagnoses of tumors in relation to survival data of 82 patients with tumors 
diagnosed as papillomas by contributors 


REGISTRY DIAGNOSIS (APIP) 

j 

TOTAL 

NUMBER 

WITH 

DATA 

LAST KNOWN STATUS* AND DURATION: PER CENT 

Without Tumor 

With Tumor 

Alive or Dead 

Alive 

Dead 

Under 1 
J Years 

5 Years 

6 Over , 

Under 

5 Years 

5 Years 

6 Over 

Under 

5 Years 

5 Years 

5: Over 

Total 

82 1 

15. 

50. ! 

| 

2. 

2. 

22. 

9. 

Papillary 








Grade 1 . 

24 ' 

21. 

50. 

s. 

— 


I 8 - 

Grade II ... .. . 

38 j 

a. | 

63. 

— 1 

3. 

1 IS. 

5. 

P api ll aru-Infiltrating 








Grade II . 

16 

10. 

31. 

— 

6.f 

25. 

19. 

Grade III . 

1 

— 

— 

— 


100. 

— 

Infiltrating 








Grades II and III . 

2 

— 



— 

I 100. 

1 — 

Adenocarcinoma 

1 

— 


— j 

! — 

100, 

— 


* Excludes 6 patients who could not be followed, 22 patients with no information as to 
recurrence or demonstrable metastasis and 1 patient with Grade III papilloma. 

t This patient was alive without recurrence but with tumor in another organ not speci¬ 
fied as metastatic. 

Analysis of cases with contributors' diagnosis of 'papilloma. In the first 1400 
bladder tumors there were 111 for which the contributors’ diagnosis was papil¬ 
loma; 60 Grade I papilloma, 1 Grade III papilloma, and 45 papilloma. The Regis¬ 
try grading on these cases in 1951 was as follows: 29 carcinoma, Grade I; 52 car¬ 
cinoma, Grade II, and 30 carcinoma, Grade III. It should be emphasized that 
the grading was done without reference to the follow-up information which was 
not available to the pathologist. See table 9. 

In analyzing these cases it must be realized that the term papilloma may some¬ 
times have been used rather loosely and not all the tumors maj r have been con¬ 
sidered entirely benign by the contributor, as the diagnosis of papilloma would 
imply. As a matter of fact, the case sent in as papilloma, Grade III, was deleted 
from this analysis since the diagnosis was obviously intended to be carcinoma. 
Of the remaining 110, which is again admittedly too small for an}' reliable evalua¬ 
tion of the Registry grading, another 28 had to be dropped: 6 patients lost to 
follow-up and 22 without any information as to recurrence or metastases. 

Table 9 presents the Registry diagnoses in relation to the last known status of 
the remaining 82 patients. It will be noted that 25 of the 82 patients with the 
contributors’ diagnosis of papilloma were dead with tumor, 18 within 5 years. 
Four patients were alive with tumor, and 53 were living or dead without tumor, 
12 of these less than 5 years, and 41,5 years or over. It should be noted, however, 
that of the 53 patients living or dead without tumor at the time of last follow-up, 
21 had had one or more recurrences in the interim between the admission tumor 
and the last known status. Thus, of the 82 patients with the contributors’ diagno- 
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Table 10. Registry diagnoses of the first 1400 cases in the bladder tumor registry 


DIAGNOSIS 

NUMBER 

PER CENT 

Total. 

1400 

100. 

Papillary carcinoma. 

S67 

62. 

Non-infiltrating. 

450 

32. 

Infiltrating . 

417 

30. 

Sessile-nodular carcinoma. 

513 

37. 

Adenocarcinoma. 

!7) 


Sarcoma 

3J 

1 . 


sis of papilloma, 21 had had one or more recurrences, 4 were alive with tumor, 
and 25 were dead with tumor—a remarkable outcome for a supposedly benign 
tumor! The Registry diagnoses in this series, small as it is, seem to have offered 
a better prognostic index than the contributors’ diagnoses. 

Registry diagnoses. See table 10. Eight hundred sixty-seven (62 per cent) of the 
tumors were papillary, almost evenly divided between noninfiltrating (450) and 
infiltrating types (417); and 513 (37 per cent) sessile-nodular, infiltrating. The 
417 papillary and infiltrating carcinomas included 330 carcinomas, Grade II, and 
87 carcinomas, Grade III. Twenty were ungraded tumors, 17 diagnosed as adeno¬ 
carcinoma and 3 as sarcoma. 

It is of interest that the percentage of papillary tumors (62 per cent) is higher 
than that obtained for the first 921 cases included in the 1934 report. There, 48 
per cent of the tumors were classified as papillary. In the current analysis, as yet 
incomplete, of almost 6,000 bladder tumors in the Registry, the papillary tumors 
comprise 75 per cent of the total. Thus, in the cases that were received in the 
Registry up to 1936, the percentage of papillary tumors is distinctly lower than 
the generally reported incidence of 75 to 90 per cent. 

Cellular types of carcinomas. See table 11. In this presentation there was no 
attempt to make a detailed study of the cellular type, as was done in 1936. In¬ 
deed, the main effort was to grade the tumors. Ninety-six per cent of papillary 
carcinomas and 59 per cent of sessile-nodular carcinomas were transitional. The 
number of papillary tumors showing foci of squamous cells or squamous cell 


Table 11. Cellular types of 1380 epithelial tumors* 


! 

CELL TYPE 

TOTAL 

Number 

Per Cent 

Papillary carcinomas 



Total 

867 

100. 

Transitional 

S35 

96. 

Squamous or squamous cell tendency 

32 

4. 

Sessile-nodular carcinomas 



. 3 ' Total 

513 

100. 

Transitional 

304 

59. 

Squamous cell tendency 

209 

41. 


* Excluding 17 adenocarcinomas and 3 sarcomas. 
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carcinoma (32, or 4 per cent), although in essential agreement with previous 
Registry reports on these cases, may be somewhat less than would be the case had 
multiple sections of each tumor been available for study. 

Also not mentioned in the table is the tendency of about one-fifth of the sessile- 
nodular carcinomas to form pseudoglandular areas. These and other cellular 
changes will be the subject of subsequent studies. 

SURVIVAL RATES AND RATES OF SURVIVAL WITH NO REPORTED TUMOR 

Survival rates and rates of survival without indication of tumor are piesented 
in this report. The survival rate is calculated by the direct method, and shows 
the percentage of patients who were alive or dead at the time of last follow-up. 
The rate of survival for specified periods after treatment without leported indi¬ 
cation of tumor is sometimes referred to in the literature (Martin, MacComb and 
Blady; Berkson and Gage) as “5, 10, or lo-year cute rate.” This rate measures, 
to some extent at least, the length of survival without evidence of recurrence, 
new tumor in the bladder, or metastasis from the bladder tumor. 

For greater accuracy in computing the survival data, patients who died with¬ 
out information as to tumor status are excluded, as are those patients who could 
not be followed for lack of sufficient identifying information. The assumption 
made by the exclusion is that the behavior of these patients was similar to that of 
the patients for whom complete information was available. 

Computation of the rate of survival without indication of tumor requires in¬ 
clusion of all patients who survived for a stated period, with classification as 
“failures in treatment” of all who had a primary tumor in the bladder or demon¬ 
strable metastasis from this tumor at any time between treatment and the period 
selected. Therefore, those patients who survived for the specified periods without 
demonstrable bladder tumors or metastasis are classified as “reported tumor- 
free.” 

Survival data. The percentages of patients alive or dead at last follow-up and 


Table 12. Registry diagnoses of tumors m ielation to surmal data of 1296 patients* 



TOTAL 
NUMBER OF 

patients with 

LAST KNOWN STATUS AND DURATION; 

PER CENT 

REGISTRY pIAGROSIS 

Alive 

Dead 


DATA 

Under 

5 Years 

5 Years 
&. Over 

Under 

5 Years 

5 Years 
&. Over 

Total 

1296 

8. 

14. 

63 

15. 

Papillary 






Grade I 

OS 

17. 

41. 

20 

1 22 

Grade II 

311 

12. 

28 

37 

23 

Papillary and Infiltrating 






Grade II 

306 

8. 

12 

63. 

17 

Grade III 

S2 

4. 

6. 

£0 

10. 

Infiltrating 






Grades II and III 

4S0 

3 

4 

S4 

9. 

Others\ 

19 

— 

5 

84. 

11. 


* Excludes) 64 patients who could not be followed and 40 patients with no stated duration, 
t Includes adenocarcinomas and s.u comas. 
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Table 13. Five-year repotted, tumor-free* rate of 1004 patients with bladder tumors 


LAST KNOWN STATUS 

NUMBER 

Total patients m set ies 

* 1400 

“Indeterminate” group 

396 

“Determinate” group 

1004 

Treatment failures 

838 

Died with tumor, metastasis, or both 

725 

Living with tumor, metastasis, or both 

Good results after 5 or more yea is 

113 

Reported free from tumor or demonstrable metastasis 
Five-year end-results 

Reported tumor-free cases divided by “determinate” group 

166 

(166/1004) 

17% 


* No reported indication of demonstrable tumor or metastasis. 


the length of survival for each diagnostic group are shown in table 12. The de¬ 
creasing percentages of patients who survived with or without tumor 5 years or 
longer as the degree of malignancy increased is well illustrated. In other words, 
the percentage of patients dying within 5 years increased in direct relation to 
higher grades of malignancy. 

Rates of survival without tumor. The 5-year rate of survival with reported free¬ 
dom from subsequent bladder tumor or metastasis is shown in table 13. The 
1400 patients in the series were divided into two groups: the “indeterminates,” 
those without follow-up or without details as to presence or absence of recurrent 
or metastatic tumors; and the “determinates,” those with definite information 
as to disease status. Definite information was available for 1004 patients (the 
“determinate” group), who were then classified as representing either treatment 
failures or treatment successes for the period specified. The “5-year failures” 
comprised 83 per cent; 626 (62 per cent) who died within 5 years with (not 
necessarily of) tumors; 99 (10 per cent) who died after 5 years and 113 (11 per 
cent) who, although living after 5 years, had tumors within 5 years after opeia- 
tion. The remaining 166 (17 per cent) represented good results of treatment at 
the 5 year interval, since there was no evidence of disease. 

“Tumor-free” rates. See table 14. The Registry diagnoses of bladder tumor in 
the 1004 “determinate” patients were considered for each diagnostic group in 
relation to “tumor-free” results 5, 10 and 15 years or more after admission. At 
each of the longer intervals the “determinates” were decreased by the number of 
patients lost to follow-up between intervals. Thus, while the 5 year rates are 
based on 1004 cases, those for 10 years are based on 944 and for 15 years on 895. 

The consistency of data on survival rates and on rates of survival with no re¬ 
ported indication of tumor for stated periods indicates that the current Registry 
grading affords an excellent prognostic index for tumors of the urinary bladder. 
In general, the rates of “tumor-free” survival decrease with increasing degrees 
of malignancy, as does the survival rate. A subsequent study of some 2600 pa¬ 
tients, in which the percentages of “tumor-free” patients among the survivors m 
each diagnostic group were computed, indicates that although comparatively 
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Table 14. Registnj diagnoses of 1004 bladder tumors in relation to re-ported “tumor-free”* 
late at 5, 10 and 15 or mote years after admission 


REGISTRY DIAGNOSIS AND GRADE 

TOTAL 

DETERMINATE 

CASES 

•'tumor-tree” rates 

Duration from Admission 

5 yrs t 

10 yts t 

15 yr« & 
overt 

Total with data 

1004 

ICG 

04 

45 

Per cent of total 


17. 

10 

5 

Papillary 





Grade I 

73 

37. 

23 

10. 

Grade II 

2S4 

27 

1 17 

7. 

Papillaiy and Infiltrating 





Grade II 

238 

15 

9. 

5. 

Grade III 

63 

10. 

6. 


Infiltrating 





Grades II and III 

364 

s. 

5. 

3. 

OlhersX 

18 

11 

6. 

— 


* No reported indication of demonstrable tumor or metastasis 

t Five->ear rates based on 1004 patients with data; 10-year rates on 944, and 15-year 
rates on S95 

X Includes adenocarcinomas and sarcomas. 

very few patients with the more malignant tumors survive for an appreciable 
length of time, the majority of those who do survive for 10 or 15 years aie report¬ 
edly free from recurrent or metastatic tumors after initial definitive treatment. 

Type of therapy in relation to 11 tumor-free” rates . An attempt was made to evalu¬ 
ate the 5-year “reported tumor-free” survival lates m relation to the grades of 
tumors and to the type of treatment on admission. Since some of the patients 
had received treatments prior to those for which the Armed Forces Institute of 
Pathology received the first tissue specimen (admission treatment), it was recog¬ 
nized that the previous treatments as well as those at admission might affect the 
5-year rates to some extent. 

The total “determinate” cases, that is, those with definite information regard- 
ing microscopic diagnosis, admission treatment, and presence or absence of tumor 
or metastasis 5 years after the Registry admission, numbered 906. In each diag¬ 
nostic group the rate of “tumor-free” survival was computed for tumors treated 
by: 1) use of radon alone or ladon with any other type of treatment except cys¬ 
tectomy, 2) lesection alone or resection with excision, electrocoagulation, or x- 
rays; and 3) excision, electrocoagulation, or x-rays, separately or in combination. 
Analyzed on this basis, no type of treatment appeared more successful than an¬ 
other. As table 15 indicates, radon implantation alone or radon seeds in addition 
to surgical treatment appealed to produce no significantly higher proportion of 
repoited symptom-fiee 5-year survivors than when radon was not used. 

This table does not include the 11 cases with cystectomy which w r ere previously 
discussed. Radon implantation was used in 2 of these, in 1 at the time of a supra¬ 
pubic cystotomy pieceding the cystectomy. 
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Table 15. Registry diagnosis and treatment of 908 epithelial bladder tumors in ielation to 
five-year leported “tumor-fiee”* rate 


DIAGNOSIS, GRADE AND TREATMENT 

TOTAL DETERMINATE 
CASES 

FIVE-YEAR 

“tumor-free” RITE 

Papillary I 



Radon alone or with others 

27 

41. 

Resection alone or with others (except radon) 

— 

— 

Excision, electrocoagulation and/or x-ray 

41 

39. 

Papillary II 



Radon alone or with others 

101 

29. 

Resection alone or with others (except radon) 

14 

29. 

Excision, electrocoagulation and/or x-ray 

122 

26. 

Papillary and Infill)ating II 



Radon alone or with others 

119 

17. 

Resection alone or with others (except radon) 

19 

16. 

Excision, electrocoagulation and/or \-ray 

SS 

14. 

Papillary and Infiltrating III 



Radon alone or with others 

27 

19. 

Resection alone or with others (except radon) 

11 

— 

Excision, electrocoagulation and/or x-ray 

22 

5. 

Infiltrating II and III 



Radon alone or with others 

170 

ii. 

Resection alone or with others (except radon) 

42 

12 . 

Excision, electrocoagulation and/or x-ray 

103 

6 . 

Total 

906 

IS 


* No reported indication of demonstrable tumor or metastasis. 


Table 16. Sites of oiigm of bladder tumors uuolving single areas m relation to 
five-year icpoited “lumoi -fiee”* tale 


SITE OF ORIGIN 

TOTAL DETERMINATE CASES 

FIVE-YEAR “TUMOR-FREE” 
RATE 

Total 

476 

27. 

Trigonef 

135 

21 . 

Vault 

31 

21 . 

Bladder walls 



Anterior 

26 

35. 

Right lateral 

111 

26. 

Left lateral 

111 

37. 

Posterior 

59 

22 . 


* No reported indication of demonstrable tumor or metastasis, 
t Includes tumors in trigone, ureteral orifice and bladder neck. 


Sites of origin of tumors in relation to “tumor-free” rates. Table 16 is based on 
476 of the 643 tumors in single sites for which both location and 5 year status 
were known. When the percentage of tumors in each of the single sites was re¬ 
lated to a 5 year symptom-free survival after treatment, there appeared to be no 
significant relation between location and subsequent freedom from tumor. 

Disease status after admission. See table 17. “Disease status” as used in this 
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Table 17 Disease status of itOd patients from registry admission to lastfolloio up* 


DURATIOV FROM ADMISSION 

TOTAL NUMBER 
PATIENTS 

1 W ITH DATA 

1 

LAST ENOWN STATUS 

Per Cent 

Iso Tumor or Metastasis | 

j Tumor and/or Metastasis 

Total 

Living 

Dead 

Total 

Living 

Dead 

Total with status known 

1106 

23 

15 

8 

77 

10 i 

67 

Less than 1 year 

384 

6 

o 

4 

94 ' 

o 

92 

1 to 5 years 

35S 

22 

14 

8 

78 

8 

70 

5 to 10 y ears 

171 

35 

21 

14 i 

65 , 

21 

44 

10 to 15 y ears 

09 

49 

37 j 

12 

51 

24 j 

27 

15 ye vrs and over 

72 

57 


13 1 

43 ! 

28 1 

17 

Duration not stated 

22 

— ! 

J 44 

— 

100 


100 


* Excluded 64 patients who could not be followed and 230 for whom the status of tumor 
at last follow up was not determined 


lepoit lefeis only to lecunence of the bladdei tumor or metastasis fiom tumor of 
the bladdei 

Data weie available as to the disease status of 1106 patients at the time of 
death oi during then survival for various penods aftei the Registiy admission 
These figuies include the 21 patients with inoperable tumois who leceived no 
tieatment and died with the admission tumoi and, m most instances, w ith metas¬ 
tasis also 

At some time following admission tieatment 854 (77 per cent) of the 1106 pa 
tients had bladdei tumois, metastasis, oi both In 740 (67 pel cent) it was known 
that the lesion had been piesent between admission tieatment and time of death, 
although in 119 it w as leportedly not present at death The remammg 252 (23 pei 
cent) weie leportedly free of metastasis and/or tumoi betw een tieatment and last 
follow up Eighty nine of these 252 patients died without tumor oi demonstrable 
metastasis These w ere patients w ho died of causes othei thap the bladdei tumor, 
although the bladder lesion may ha\e contubuted to death The remaining 163 
patients weie hung without known bladdei tumoi and/oi metastasis 

The duiation from admission to last known status was lepoited for 1084 of the 
patients Table 17 shows the status of these patients at the time of the last leport, 
regai dless of whethei there had been lecunence of tumor dunng the interim 
Among the 384 patients follow ed less than 1 yeai, only 6 pei cent appealed to be 
free fiom both tumoi and metastasis The pioportions in this favorable category 
increased sharply thereafter so that of 99 patients followed 10 to 15 yeais after 
the admission tieatment, 49 per cent weie lepoited fiee fiom bladdei tumoi oi 
metastasis, and of 72 with infoimation 15 thiough 25 years after admission, 57 
pei cent had no demonstiable tumoi oi metastasis Piobably the actual tumoi 
status of these patients was considerably bettei than that lepoited 

In each tumoi gioup, metastatic lesions weie most frequently found within 5 
yeais after admission Theie weie recoids of 2 patients with infiltrating caicino 
mas of Giade III who showed no evidence of metastasis foi moie than 10 years 



588 


DEAN, MOSTOFI, THOMSON AND CLARK 


These were re-examined for possible error, but it was found that in each case the 
physicians who replied to yearly or biannual follow-up inquiries had frequent 
contacts with the patient and made repeated clinical examinations. In the first 
case, follow-up reports at frequent intervals for nearly 16 years were negative for 
both recurrence and metastasis, but at death metastatic lesions were reported in 
the right anterior fifth rib and posterior chest wall. There was no record as to 
whether autopsy was performed. In the second case, invasion of the prostatic 
urethra was reported within 4 years. After deep x-ray therapy and dilatation of 
the urethra the patient was apparently symptom-free, and 10 years after admis¬ 
sion the cystogram revealed no evidence of a bladder tumor. However, benign 
prostatic hypertrophy was reported. Two years later suprapubic prostatectomy 
was performed and no bladder tumor was seen. At time of death 3 years later (15 
years after admission) there was an extensive infiltrating sessile tumor (squamous 
cell carcinoma) and metastatic lesions involving the symphysis pubis, abdominal 
wall, and regional lymph nodes. 

Metastasis. Each diagnostic group was studied in relation to the presence or 
absence of metastasis subsequent to the admission treatment. The result is shown 
in table 18. It must be emphasized, however, that the Registry data on incidence 
and location of metastatic lesions were not entirely satisfactory because they 
were based on clinical examination. Accurate data based on complete autopsy 
reports were available in only a small percentage of cases and in many others the 
available data were so meager as to cast doubt on their accuracy. 

Metastasis was recorded for 188 (17 per cent) of the 1106 patients. In 15 per 
cent metastases appeared within 5 years after the admission treatment, in 1 per 
cent they were found between 5 and 10 years, and in 1 per cent more than 10 
years after admission treatment. 

The relative incidence of metastases increased strikingly with tumors of a 
higher degree of malignancy. Among patients with infiltrating tumors of Grade 

Table 18. Registry diagnoses in relation to metastasis fiom bladder tumors at last known 


status of 1106 patients* 




PER CENT WITH METASTASIS 

REGISTRY DIAGNOSIS AND GRADE 

NUMBER OF 
DETERMINATE 


Duration from Admission 


cases 

Total 

Under 

5 Years 

5 to 10 
Years 

10 Years 
and Over 

Total 

1106 

17. 

15. 

i. 

1. 

Papillary I 

87 

3. 

2 . 

l. 

— 

Papillary II 

285 

S. 

4 . 

2 . 

2. 

Papillary and Infiltrating II 

260 

15. 

12 . 

i. 

2 . 

Papillary and Infiltrating III 

67 

27. 

27. 

— 

•— 

Infiltrating II and III 

389 

25. 

22 . 

2 

i 

Others! 

18 

50. 

50. 

— 

. 


* Data based on statements made by examining physicians and not on complete autopsy 


findings. 

t Adenocarcinomas and sarcomas 
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II and Grade III, metastases appeared nine tunes as frequently as in those with 
papillary tumois of Giade I, and moie than thiee times as fiequently as those 
with Grade II papillary tumors Most of the metastases in these groups were 
present within the first 5 yeais 

Metastatic lesions were demonstrated in a significantly higher percentage (91 
per cent) of the patients w ith infiltrating tumors w lthm 5 years than m those with 
noninfiltiating tumors (52 per cent) Thus, of 372 “determinate cases” with non- 
mfiltiating tumors, only 25 were repoited as having metastatic lesions, with 13, 
or 52 pei cent, of these oceuiring within 5 yeais aftei the Registry admission In 
contrast, of 731 “determinate cases” with tumors of the mfiltiating type, ICO had 
demonstrable metastases, and 146 (91 per cent) of these were obsei\ed within 5 
years The Chi square value (27 57) indicates that the diffeience is real, rather 
than the result of chance m sampling 

SUMMARY 

Restudy of the fiist 1400 cases in the Bladder Tumor Registry, all except 8 
received prior to 1937, leveals that of 1004 patients for whom information was 
available, 725 died (626 within 5 years) with tumor, metastases or both, 113 w ere 
living with tumor, metastases oi both, and that only 166 weie reported free from 
tumor or demonstrable metastases at the end of 5 years 
The Registry classification, although inconsistent fiom the pathologic point of 
view, offers a good prognostic index of the behavior of epithelial tumois of the 
bladdei In geneial, the lates of survival without demonstrable tumors of the 
bladder or metastatic lesions decreased w ith inci easing degrees of malignancy, as 
did the suivival rate 

The prognosis of the infiltrating carcinoma was distinctly less favorable than 
that of the noninfiltrating papillary caicmoma 

In 906 of these 1400 patients a comparison of cases ti eated by radon w ith those 
treated by other methods (exclusive of radon) showed no appreciable diffeience 
in the outcome 

CONCLUSIONS 

It must be realized that all but 8 of the patients presented in this study weie 
treated prior to 1937 The discouiaging iesults reflect the limitations that existed 
before that year, namely, late diagnosis and absence of chemotherapeutic and 
other agents foi propel contiol of infection 
Whethei the outlook foi patients w ith bladder tumoi has changed w ith recent 
advances in diagnosis and therapy may become evident when bladder tumois 
lecened in later yeais are studied Conclusions should, therefore, await compari¬ 
son of the data fiom the cuuent study with those of subsequent periods 
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THE ILEOCECAL SEGMENT AS A SUBSTITUTE BLADDER 
A REVIEW OF IS CASES 

JAMES W MERItICKS and R K GILCHRIST 

From the Rush Departments of Urology and Surgery , Presbyterian Hospital, Chicago , III 
m affiliation with the University of Illinois College of Medicine 

This is a lepoit of 18 patients m whom a substitute bladder and urethra Mas 
constiucted as described by us 3)>< years ago 1 Sixteen weie operated upon for 
malignant disease, one foi uimaiy incontinence due to congenital spinal cold 
defect and exstrophy of the bladder 2 and anothet for eosinophilic granuloma of 
the bladdei Six of the sixteen cancel patients had no chance of suigical cuie of 
their malignances (table 1) These included 2 cases of carcmoma of the piostate, 
two of carcinoma of the ceivix, one caicmoma of the bladder and one paraiectal 
saicoma Of those with possibility of cure, there were five infiltiative caicinomas 
of the bladdei and five caicmomas of the cervix (table 2) 

STAGES OF SURGERY 

Where palliation only was attempted, the bladder was constiucted and the 
uieters implanted at the same time In the 10 patients where surgical cuie was 
attempted, usually the bladder was constiucted, the pelvic exenteiation done 
and then the uieters implanted into the new bladdei m one operation Pelvic 
exenteration was done only in the cases of carcmoma of the ceivix 

Cystectomy with node dissection was peiformed in the caicinomas of the 
bladdei Seven of the ten patients with bladder and uterine carcinoma had had 
previous abdominal opeiations foi then neoplastic diseases 

MORT VLITY 

One of the 6 cases done foi palliation died of penvesical abscess and septicemia 
seveial weeks postoperatively following transuiethral fulguration of the hemor¬ 
rhaging sloughing bladdei tumoi The kidneys were m remaikably good condition 
and the new bladdei had functioned perfectly The other five patients weie all 
dead w ithin 2 years (table 3) 

Of the 10 patients wheie cure was attempted, three died m the postoperative 
hospitalization period The fiist, a man aged 61, caicmoma of the bladdei, was 
veiy obese with artenoscleiotic heart disease and cinhosis of the lner Bowel 
pieparation caused extieme fluctuations in the piothrombm time The bladder 
was constiucted with great difficulty, the metcis weie nob tian&phnted Death 
occuued on the twelfth postoperative day Neciopsy levealed peritonitis with 
pulmonary metastasis The second death occurred m a man, aged 49, carcinoma 
of the bladder One kidney had been iemo\ed elsewhere because of ureteial ob 
stiuetion, secondary to tiansuretlnal fulguiation Cystectomy was \ery difficult 

ann . u d meeting American Urologicil Association, St Louis Mo Ma\ 13.1953 

1 Gilemist R K Menicks, James W Himlin, H H and Rieger I T Construction 
of i substitute bladder u»d urethia Suig Gjnec A Obst , 90 752-700, 19o0 
. 3 Rage! I T and Wcisser J R Substitute bladdu oneiation on a paraplegic U S 
Viincd lorces Med J 3 lo07 lol3, 1952 
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Table 1 . Total cases, 18 

Cancer. 16 Benign. 2 

A. Palliation. 6 

B. Chance for cure. 10 


Table 2 



CASES 

A. Palliation 


Ca. of prostate. 

2 

Ca. of cervix. 

2 

Ca. of bladder. 

i 

Sa. of pararectal. 

i 


6 

B. Chance for cure 


Ca. of bladder.' 

5 

Ca. of cervix. 

5 


10 


Table 3. Deaths 


A. Palliation. 6 

Postoperative. 1 

Within 2 years. 5 

B. Control. 5 

Postoperative. 3 

Within IS mos. 2 


due to perivesical adhesions. Leakage occurred 48 hours postoperatively, at 
which time the only ureter was retransplanted. Fluid balance was difficult to 
maintain, but output was adequate the first few days, when anuria developed 
following removal of the inlying ureteral catheter which was inserted at the time 
of reimplantation. Nephrostomy was not performed because the clinical impres¬ 
sion was that of urinary suppression. However, the necropsy showed an angula¬ 
tion of the ureter, but no dilatation of the ureter or pelvis. The terminal non¬ 
protein nitrogen was 68, NaCl 85 mEq/L, C02 34.2 mEq/L. The kidney weighed 
250 gm. and showed only mild tubular nephrosis. Henceforth, in a patient with 
a single kidney we plan to make the bladder and implant the ureter at the first 
operation and remove the pelvic organs two or three weeks later. 

The third death occurred in a woman aged 48, with carcinoma of the cervix. 
She received 50 transfusions, mostly preoperatively. Death occurred on the 
seventy-fourth postoperative day of viral hepatitis. Terminal chemistry studies 
were normal '" d the new bladder had been quite satisfactory. Two additional 
patients ' > 18 mon' 0 ery. One, a man, aged 74, who prior to 

cystectcj: instruction . jceeal bladder (done on May 22, 1950) 
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had a combined abdominal peimeal resection of the rectum foi carcinoma by 
one of us (ItKG) m 1941 and suprapubic piostatectomy elsewheie in 1913 
Laparotomy for intestinal obstiuction was done by us 5 days followuig cystec¬ 
tomy 

This patient has been leported by Creevy, 3 but his account does not piesent 
all of the important factors which lesulted in this patient’s death The folloivmg 
is taken from the postmoitem protocol sent us by Dr I D Baionofsky 1 who 
was lesponsible foi the patient's care Laparotomy for intestinal obstruction 
was done on Dr Baronofsky’s service in the Anckei Hospital, St Paul, Mum 
about six months after cystectomy At that time (November 27, 1950) blood 
chemistiy values were blood uiea nitrogen 9 S, CO» combining powei 65 vol 
per cent, Cl 470 mg per cent, mdicatmg a lack of hyperchloiemic acidosis Three 
months later on Maicli 26, 1951 the blood uiea mtiogen was 21, C0 2 combining 
powei 58, Cl 626, and on March 29, 1951 the blood urea nitrogen was 15 4 On 
May 14, 1951 they attempted to close an abdommal fistula but fecal dianiage 
continued The urine became grossly purulent at about this time On June 1, 
1951 an lleocolostomy was made The ileum was sectioned 12 niches proximal to 
the fistula The distal end of the sectioned ileum was inveited The pioxrmal 
end was anastomosed to the tiansverse colon Following this the patient had 
severe and constant diarrhea His couise fiom then on was stormy The fistula 
began to dram again His couise was steadily downhill and he died on January 
14, 1952, havmg had a very severe chemical imbalance 

The postmortem examination showed that “at a pomt 250 cm distal to the 
ligament of Treitz there is an end to side anastomosis of the small intestine to 
the transverse colon The stoma is adequate The balance of the small mtestme 
is collapsed and the distal small intestine is densely adherent to the antenor and 
lateral abdommal wall low down in the left lowei quadiant of the abdomen 
Here theie is an external fistula of the small mtestme, the openmg of which is 
described above ” The kidneys showed moderate pyelonephntis Does it not 
seem likely that this man w ho previously had a competent bladder, no sign of 
chemical imbalance or pyelonephritis, died of chemical imbalance as a result of 
the opeiation for intestinal obstiuction? His functioning intestinal tiact con¬ 
sisted only of 250 cm of jejunum, the left half of the transveise colon, the de¬ 
scending colon and about half of the sigmoid The resulting peisistent diarrhea 
plus absorption from a blmd loop of several feet of termmal ileum piobably were 
as lesponsible for his seveie chemical imbalance as the mild pyelonephritis 

The other patient (carcinoma of the cervix) expned within a yeai of uni elated 
cardiac disease She was quite satisfied with hei bladder function 

SURVIVORS 

In the cancel control group, five patients oi 50 pel cent are living and cai rymg 
on their normal activities fiom 10 to 26 months aftei suigeiy In the benign gioup, 

5 Creevj C D and Reiser M P Obsci rations upon the absorption of unnarj con 
stitucntb after urctcrosigmoidostomj the importance of lenal damage Sure , Gjncc i 
Olist , 95 5S9-59G 19o2 b 

1 Baronofskj, 1 D Personal comntunic ition, 1952 
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Ca. Control. 
26 Mos.. . . 
21 Mos. . . 
14 Mos.. . 
12 Mos.. . 
10 Mos.. . . 


Table 4. Survivors, total 7 

. 5 Benign. 

. 1 24 Mos... 

. 1 13 Mos.. . 

. 1 

. 1 

. 1 


o 

1 

1 


one is known alive at 13 months, the other is known to have survived 24 months 
(table 4). 

Case abstracts of the living in the cancer control group are as follows: 

Case 1. Mrs. F. C., aged 47, No. 516305, had extensive recurrent carcinoma 
of the cervix with vesicovaginal fistula. Preoperative chemistry was normal. Pre¬ 
operative excretory urogram showed a right duplicated ureter. Ileocecal bladder 
was constructed as the first stage March 21, 1951; patient was extremely obese. 
Cystectomy with removal of cervix and nodes containing cancer about the aorta 
at the origin of the right ovarian vessels as well as the usual pelvic distribution 
were done and three ureters were transplanted April 28,1951, as the second stage. 
Postoperative excretory urogram January 18, 1952 showed mild dilatation of all 
three ureters. Bladder capacity was 300 to 500 cc; patient was continent. Ab¬ 
dominoperineal resection of rectum, stump of vagina and labia majora was done 
on August 28, 1952. Blood chemistry August 30, 1952 was Na 138 mEq/L, K 4.2, 
NaCl 94, C02 26.6 mEq/L. She is well today 26 months after surgery. 

Case 2. Miss H. II., aged 50, No. 524192, had recurrent carcinoma of the cer¬ 
vix. Preoperative excretory urogram is shown in figure 1, A. Construction of 
ileocecal bladder, pelvic evisceration and colostomy were done August 8, 1951. 
A hard, stiff catheter was pushed through the cecal pouch on the ninth post¬ 
operative day, following which all urine drained through the perineal wound. 
A soft catheter with many openings was placed in the pouch and continuous 
suction applied for 9 days, at which time the perforation had healed. Postopera- 



Fig. 1. Case 2. A, preoperative excretory urogram. B, plain film of abdomen 20 months 
postoperative. Note suspicious shadows in bony pelvis. C, excretory urogram 20 months 
postoperative. Cystoscopy showed no calculi in new bladder. 
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tive cystoscopy ofbladdei w as done Octobei 2, 1952, capacity was 350 cl, patient 
was continent, blood chemistiy values weie nonpiotem nitiogcn 31, NaCl 101 
mEq/L, C02 2b 1 mEq/L Postoperative e\uetoiy niogiam Maicb 19, 1953 
showed questionable bladdei calculi (fig 1, B and C) Ileocecal cystoscopy Apnl 
28, 1953 showed no calculi The patient states that the new bladdei is easiei to 
caie for than the colostomy She is well now at 21 months aftei suigeiy 

Cased Mrs M W , aged 38, No 537954, had lecuiient carcinoma of ceivi\ 
and extensive vesicovaginal fistula Pieopeiative excietoiy uiograms Match 
19, 1952 revealed slightly dilated meters Constiuctiou of ileocecal bl 
hysterectomy, cystectomy and node dissection were done Maicb 29, 
Sigmoid colostomy foi lectovigmal fistula was necessary May 14, 1952 
mg pelvic abscess Blood chennstiy was noimal oil May 23, 1952 On Dc< 

9, 1952 the nonpiotem nitrogen was 31, Cl 540, CO 2 combining 15 Good l 
capacity with continence was achieved Postoperative letrogiade cystog 
3 months levealed right ureteial reflux (fig 2) Postoperative cxcretoiy ui< 
at 7 months revealed moderate bilateial hydioncplnosis. This is the on 



Tig 2 Cuse3 Retrograde cjstogiain 3 menths postoperative Note right uretei a 
This is onl> reflux found in living patient 

teial reflux we have seen 111 the living patient Her nuld acidosis is con 
by drachms one NaHC03 1 1 d She is oil an unlimited diet 14 month 
operativ ely 

Case l t Mis G E , aged 04, No 542244, had lecuiient multiple tun 
the bladdei aftei segmental resection of bladdei for tumoi by Di H L 
sclimer on July 10, 1950 An old lnstoiy of thrombophlebitis was ehcitec 
stmction of substitute bladder, hysterectomy and cystectomy were don 
17, 1952, pelvic tissues wept constantly Pieopeiative excietory uiogi 
vealed a noimal uppei unnaiy tiact Postopeiativ e uiogiams at 0 montl 
noimal Postoperative blood chennstiy Nov 5, 1952 was NaCl 103 n 
C02 2b b, and nonpiotem nitrogen 25 She now has lecuuenee m the 
stump Bladder capacity is 200 cc and she spills mine only when excitt 

Case 5 Mi S M , aged 42, No 545796, had an mfiltiatnig tumoi abi 
plicated uieteial orifices 011 the right Hematuria occuned once 3 wee 
viously A cecal bladdei was constuietcd and cystectomy with node le 
weie done July 30, 1952 Preopeiative excietoiy uiogram showed compl 
plication of the right metei (fig 3, A) New bladder capacity was 400 1 
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Fig. 3 Case 5 A, preoperative excretory urogram. Note complete duplication of right 
ureter B, excietory urogram 5 months postoperative Note dilatation of loner pelvis on 
right 

patient was continent. Right pyelonephritis occurred 5 months postoperatively. 
A 5 months postoperative urogram revealed dilatation of the lower pelvis of the 
right kidney (fig. 3, B ). At cystoscopy of the cecal bladder 6 months postopera¬ 
tively we were unable to eatheterize the ureters. The cecal bladder was explored 
transperitoneally February 9, 1953 because of the lower right ureteral obstruc¬ 
tion. The new bladder was opened through a longitudinal band. The orifice from 
the right lower pelvis could not be located until the inferior surface of the bladder 
had been freed up and a band severed, which seemed to be kinking the intra¬ 
mural portion of this ureter. It would then admit an F6 ureteral catheter. 
Meatotomy of this ureter was performed with scissors after which an F10 ure¬ 
teral catheter passed up easily (fig. 4). No chemical imbalance occurred at any 
time. Revision of the moderately strictured skin about the ileostomy was done 
under local infiltration anesthesia on April 22, 1953. The patient has been well 
and working since then. 

The report of an interesting case of eosinophilic granuloma of the bladder 
follows: 

Case 6. Mr. R. G., aged 54, No. 545921, complained bitterly of longstanding 
urgency, nocturia and lower abdominal pain. Previous surgery included left 
orchiectomy, postgonococcal, 1920, gastro-enterostomy 1924, transurethral 
prostatectomy 1934, 1950 and 1951, diaphragmatic hernia repair 1949, myelo¬ 
gram in 1950, all elsewhere. Preoperative excretory urograms revealed a normal 
upper urinary tract. Cystoscopy revealed a contracted injected bladder, biopsies 
were negative for tumor. An ileocecal bladder was made on April 24, 1952. 
Retrograde eystogram of this bladder 3 months postoperatively revealed no re¬ 
flux. Excretory urograms 8 months postoperatively showed a normal upper 
urinary tract. Bladder capacity was 350 ec. Cysteetomy was done February 17, 
1953 because of continued vesical pain. The patient is continent. Blood chem¬ 
istries have remained normal. The bladder was completely infiltrated by eosmo- 




SUBSTITUTE BLADDER 


597 



Fig 4. Case 5. A , diagrammatic sketch showing crossing of right ureters. B, view of 
inferior surface of cecal bladder, with retroperitoneal exposure of ureters. C, ureteral 
meatotomy with scissors, through opened cecum. 

pkiles. Circulating eosinophiles were normal. Although the patient improved 
after cystectomy, he was much more comfortable after cortisone therapy and 
was able to return to work. 

DISCUSSION 

Continence. No patient has chosen or needed to wear a bag. The paraplegic, 
hydrocephalic 10 year old boy with exstrophy of the bladder was never con¬ 
tinent or co-operative. For a week after surgery, a catheter is left in the bladder. 
Then a catheter is passed into the bladder every three or four hours. Consider¬ 
able mucus is encountered in some patients, little in others. Most bladders hold 
between 320 and 500 cc. The colon segment has been 7 to S inches in length, 
ileum 4 to 5 inches in length. The ileal segment is cut off flush with the skin 
which is covered with a piece of gauze placed inside of a small plastic ice box 
jar cover. Continence becomes increasingly better as the patient becomes more 
ambulatory and the skin around the ileal opening contracts. This sometimes 
takes two to three months. Patients use a soft F18 catheter, not sterilized, but 
washed frequently. One patient catlieterizes himself 3 times a day. One patient 
spills some with excitement when the bladder is full. Most empty the bladder 
every 3to 4 hours. The exception to this was the man with the eosinophilic 
granuloma who, until his bladder was removed at a second operation, was in¬ 
continent after 2 hours. However, he drank immense amounts of water and 
usually obtained 300 cc. Now he is continent up to hours. Several patients 
have had diminished bladder capacity accompanying periods of bowel upset. 
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Peck and Newland 5 have reported that three of their patients obtained con¬ 
tinent ileocecal bladders. Santander of Venezuela 6 has reported obtaining con¬ 
tinence in a 15 year old girl who had an obstetrical vesicovaginal, rectal fistula. 
Capides 7 states that of four patients subjected to the procedure, all were in¬ 
continent. Schmitz 8 reports two continent patients. Wenger 9 reported a continent 
patient. We bring the ileum out through a right sided stab wound almost on a 
level with the umbilicus midway between that landmark and the anterior su¬ 
perior spine of the ilium. 

Pyelonephritis. Cultures of the cecal bladder urine, at varying intervals after 
surgery, have shown most of the common bacteria. In spite of this, pyelonephritis 
has occurred in only four patients, being transient in two, terminal in one and 
corrected apparently in case 5 by freeing an extrinsic band and ureteral meatot- 
omy. 

Chemical imbalance. In one patient who had many operations for postoperative 
intestinal obstruction, severe chemical imbalance developed after a jejuno- 
transvense colon anastomosis with several feet of small bowel being left as a blind 
loop. He had severe diarrhea and chemical imbalance following this operation. 

The aforementioned case was the only patient who required limitation of diet. 
One patient with mild hyperchloremic acidosis (female) has been controlled with 
one teaspoonful of baking soda thrice a day. All other patients have had normal 
nonprotein nitrogen, blood chloride and C0 2 combining power values after leav¬ 
ing the hospital. 

Kinking and stricture of ileum. Two patients have required postoperative 
shortening of the ileum to eliminate kinking, a simple operation. Two needed 
minor revision of the strictured skin about the ileum. 

Stricture and kinking of the ureters. Kinking of the ureter just above its entrance 
into the cecum occurred in one patient after re-implantation of the only ureter 
present. Kinking at the intramural portion of the transplant with slight stricture 
of the meatus occurred in the middle one of three ureters in one patient. This 
was due to an extrinsic adhesion. No ureteral strictures have been noted in our 
available postmortem specimens. 

Reflux up the ureters. Retrograde cystograms have been done on many of the 
patients and in only one was any regurgitation shown. Postmortem reflux was 
described in one of our patients by Creevy. 3 

Calculi in bladder. Small single or multiple calculi have been found at post¬ 
mortem examination in 2 patients, 18 months and 21 months after surgery. In 
one other patient, Case 2, the urograms suggested small calculi 19 months post- 
operatively, but cystoscopy failed to reveal them. 

Cystoscopy and catheterization of the ureters. Cystoscopy and panendoscopy 

5 Peck, il. E. and Xewland, D. E.: Substitute for urinary bladder. J.A.M.A., 150: 177- 

1S2, 1952. .. . 

6 Santander, Ernesto: Construccion de un reservorio vesical (neo vejiga.) Bob del 
Hosp. Vargas, de San Cristobal, Venezuela, 1: 61-75, 1952. 

7 Lapides, Jack: Personal communication, 1952. 

8 Schmitz, R. L. and Nelson, P.: Personal communication, 1952. .. 

9 Wenger, Don S.: Substitute bladder after pelvic evisceration for treatment of radia¬ 
tion necrosis. Ann. Surg., 136: 330-333, 1952. 
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ha\e been done one oi moie times in the majonty of oui patients This pio- 
ceduie usually causes bladdei spasm m the conscious patient Because the ileum 
is led off the top of the segment, the uieteial orifices are somewhat behind the 
ileocecal valve m a retrogiade fashion This makes the appioath to the ureteial 
orifices somew hat aw kw ard if not difficult If the ileum w ere placed lower, a mole 
direct appioach would be piovided for the entrance of the cystoscope, effecting 
a bettei alignment for cathetenzmg the ureteis This aiiangement, however, 
would piobably reduce continence Perhaps a bettei instrument foi letiogiade 
uieteial eatlieteiization would be helpful 

SUUMAUi VND CONCLUSIONS 

Eighteen cases aie descubed in which the ileocecal segment was used as a 
substitute bladdei The 3 'oungest patient was 10 years of age, the eldest 74 years 
old Yermeulen and Cole 10 have done this opeiation foi e\stiophy of the bladdei 
in a 6 yeai old boy who was known to be continent with normal blood chemistiy 
values foi IS months The indication foi the pioceduie was the necessity for 
urinaiy diversion in suigery for pelvic cancel m sixteen cases and in two benign 
cases, namelj eosinophilic gianuloma of the bladdei and exstrophy of the bladdei 
in a ten yeai old paiaplegic boy 

Palliation only was attempted in slx of the cancel cases, with one postopera¬ 
tive death The other 5 patients were dead within two yeais Small stones had 
developed 111 the bladdei 111 one case 

Cuie with ladical pelvic surgeiy was attempted in ten cases, with three post- 
opeiative deaths One patient died an unrelated cardiac death w ithin one yeai 
The other died 21 months postopeiatively with severe chemical imbalance follow¬ 
ing several opeiations for intestinal obstruction A small calculus was found in 
the bladder Five patients, or 50 per cent in this gioup have survived fiom 26 
to 10 months, and are active One, however, has a lecurrence at 11 months They 
are satisfied with then substitute bladders Some find the bladder easiei to care 
foi than the colostomy No patient weals a bag One patient takes sodium bi- 
caibonate for mild acidosis 

In the benign gioup, one patient has a well functionmg bladder after 13 months 

The ileocecal bladder, as described above, is of definite value as a leseivoir 
foi the in me in cases of pelvic evisceiation We are using it mcieasingly 1 
management of infiltrating bladder tumors 

ADDENDUM 

We have constructed this substitute bladdei in 27 cases Hypeichlorem 
dosis has not developed in later cases, the mild acidosis repoited in case 
disappeared, and the kidneys aie normal on excretory urogiaphy 

We wish to acknowledge oui appieciation for the advice and assistance 
by Drs Norns Heckel, Harry Boysen and Geoige Hass of the urologic, 
cologic and pathologic sections of the Piesbytenan Hospital 

104 S Michigan 4ve , Chicago 3, III (J W M) 

>° Veimeulen, C and Cole, VV II Personal communication, 1052 
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OBSERVATIONS ON THE USE OF THE CECUM AS A SUBSTITUTE 

URINARY BLADDER 

JAMES G. M. HARPER, MICHAEL H. BERMAN, ARTHUR D. HERTZBERG, 
FRED LEHMAN and HERBERT BRENDLER 

From the Urology Service, Bronx Veterans Administration Hospital, Bronx, N. Y. 

In recent years with the advances in techniques of pelvic surgery, considerable 
interest has directed toward devising satisfactory methods of urinary diversion. 
These can be classed as follows: 

1) Cutaneous fistulas including pyelostomy, nephrostomy, and cutaneous 
ureterostomy. 

2) Transplantation of ureters to a portion of the bowel left in continuity, 
most common of which is ureterosigmoidostomy. 

3) Transplantation of ureters into a portion of bowel which has been isolated 
from the fecal stream. 

The first two methods have been used extensively and their advantages and 
disadvantages are well known. The third method has yet to be evaluated. 

The use of the isolated cecum as a urinary bladder with a segment of attached 
ileum as a urethra has been described by Gilchrist and Merricks et alA 2 Our 
purpose is to report our experience with this method in 7 cases. 

TECHNIQUE 

The bowel is prepared for 3 days with antibiotics, catharsis and enemas. 

Using a right rectus or a transverse lower abdominal incision, the cecum, 
ascending colon and hepatic flexure are mobilized. The colon is divided between 
clamps at or near the hepatic flexure. The proximal portion is closed. 

The ileum is divided about 6 inches proximal to the ileocecal valve and its 
mesentery divided down to its root, care being taken to preserve the important 
ileocecal vessels. Bowel continuity is re-established with an end-to-end or an 
end-to-side ileocolostomy. 

The cecal bladder is swung 90 degrees clockwise so that the distal end lies to 
the left. The ileal stump is brought out through a stab wound in the right lower 
quadrant. 

The ureters are then transplanted to the posterior portion of the cecum after 
the latter has been positioned so that the new urethra takes as straight a course 
as possible to the abdominal wall. A modified Coffey I method has been used in 
making the anastomoses. 

A 26F Foley catheter with 30 cc bag is inserted under digital control to assure 
adequate drainage of urine, mucus and debris. 

Accepted for publication May 1, 1953. 

Sponsored by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are a result of 
their own study and do not necessarily reflect the opinion or policy of the Veterans Ad¬ 
ministration. 

1 Gilchrist, R. Iv., Merricks, J. W., Hamlin, H. H. and Rieger, I. T.: Construction of 
substitute bladder and urethra. Surg., Gynec. & Obst., 90: 752-760, 1950. 

: J. W. Merricks, R. K. Gilchrist, Howard Hamlin and I. T. Rieger: A substitute bladder 
and urethra, using cecum as bladder and ileum as urethra. J. Urol., 65: 581-587, 1951. 
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The pelvic suigeiy such as cystectomy, pelvic lymph node dissection, etc , is 
now earned out or may be defeued to a second stage 
Constant diainage of the cecum is supplied for 1-2 weeks, aftei which intei- 
mittent cathetenzation is instituted 01 an indwelling cathetei is inseited and 
clamped off foi intervals 

ulsults 

Seven cases have been selected foi this method of ui inary diveision Six of 
these had carcinoma of the bladder, and 1 had multiple urethial fistulas to lec- 
tum, perineum, sciotum and penis with a contiacted bladdei Two of the cases 
of carcinoma had diveision done for palliation only, 1 had a two stage operation, 
and the lemainmg 3 cases had a one stage pioceduie, including prepaiation of 
cecal bladdei and radical cystectomy with pelvic lymph node dissection All cases 
save one had two noimal ureteis transplanted to the cecum One case was found 
to have a pyo hydio uretei which was brought to the skin 
Two deaths have occuned m this series The fiist was due to a pulmonary 
embolus 9 days postoperatively The second was due to generalized peiitonitis 
and occurred 20 days postopeiatively In both of these cases uunaiy output 
was adequate and blood chemistnes remained within normal limits Autopsy was 
performed only on the second case Peritonitis was believed to have been 
caused by contamination during surgery from the light pyo ureter which was not 
anastomosed to the cecum but brought out to the skin instead At autopsy the 
kidney and ureter associated with the cecum weie giossly noimal 

Excretoiy urograms in the 5 patients who have survived more than one month 
since surgeiy have shown o minute clearance of dye with only slight dilatation 
of uieters and pelvis one month following suigery 

Blood chemistnes including blood uiea nitrogen, CO» combining power, chlo- 
ndes, potassium and sodium have in all cases remained within noimal limits 

Complications have been 1) pulmonaiy embolus, causing one death, 2) pen 
tonitis, causing the other death, 3) fecal fistula winch closed spontaneously, 4) 
postenor wall myocaidial nifaiction m the case in which the patient undeiwent 
a one stage procedure This was tieated successfully by bed rest and anticoagu¬ 
lants 

The final method of urinaiy diainage has been determined laigely by the pa¬ 
tients themselves after tnal on luteimittcnt catheterization, oi indwelling Foley 
catheter with mteimittent evacuation of accumulated urine The lattei method 
lias been chosen because it is moie convenient Patients are able to clamp off the 
Foley cathetei foi 2-3 horns without leakage or discomfoit The use of a 1 pel 
cent solution of sodium bicarbonate for lrngation helps to keep the cathetei 
cleai of mucus 

Cecometrograms performed on 2 patients have shown abiupt uses of 20-30 
mm Hg in mtiacecal pressuie at increments (steady flow) of 50 cc followed each 
time with letuin to resting level Peaks of the pressure uses go steadily lngher 
(30-35 mm Hg) until pain is expeuenced and leakage occurs, tins at 550 cc in 
one patient Cecograms peifoimed on 3 patients have shown no uieteral leflux 
Endoscopic obseivation on 2 patients was resultant m the finding of only one 
uieteral bud 
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Follow-up periods for the 5 patients living have been 6 months, 5 months, 
4 months, 3 months and 1 month. There have been no complications such as 
pyelonephritis, azotemia or acidosis in any of the patients since leaving the 
hospital. The first patient was brought back into the hospital 3 months after his 
operation to have his ileal loop shortened to facilitate replacement of catheter. 

DISCUSSION 

Impetus for this study has been provided by the deficiencies of current methods 
of urinary diversion. Ureterosigmoid anastomoses have developed serious se¬ 
quelae such as retrograde infection with pyelonephritis, reabsorption of electro¬ 
lytes with hyperchloremic acidosis, stricture formation at the anastomosis site 
with obstruction and uremia, and urinary extravasation with peritonitis. Uretero- 
cutaneous transplants have too frequently caused trouble because of sloughing 
of the distal segment of ureter and subsequent stricture formation. The neces¬ 
sity for the use of indwelling ureteral catheters has resulted in infection and stone 
formation. 

The advantages of using the isolated cecum as a urinary bladder with a loop of 
ileum as urethra have been enumerated by Gilchrist as 1) lack of fecal contamina¬ 
tion, 2) lack of reabsorption of electrolytes and 3) continence because of the com¬ 
petence of the ileocecal valve and the peristaltic activity of a segment of ileum. 

In our experience this method, though involving more operating time than 
other current methods, has paid dividends in ease of later management and in 
lack of serious complications. We have seen no urinary blockage and no kidney 
infection. There has been no evidence of reabsorption of electrolytes. 

It is our impression that the patient with this type of diversion is happier in 
its management than one with ureterocutaneous transplants. He has been free 
of rubber urine storage bags and has not been troubled with soiling and leakage. 

SUMMARY 

Seven cases in which the cecum has been used as a substitute urinary bladder 
have been reported and discussed. 

It is believed that in the long term analysis this method may show a superiority 
to other current methods in preventing urinary sepsis, obstruction and severe 
electrolyte imbalance. 

We wish to express our appreciation to Consultant Dr. Archie L. Dean for 
sponsoring this presentation. 

5062 55th Place, San Diego 15, Calif. { J.G.M.H.) 
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INTESTINOVESICAL FISTULA 
GEORGE II EWELL 

Department of Urology , Jackson Clime, Madison, IF*s 

Iutestmovesical fistula is a serious medical and surgical lesion which we are 
seeing with greatei frequency Fiom my experience as a urological consultant, 
and as a membei of the surgical team m most of the cases that have come to 
opeiatiou in oui clinic, I shall attempt m this paper to summarize some of the 
clinical data and the diagnostic and suigical pioblems presented by these pa¬ 
tients 

These fistulas may be congenital oi tiaumatic in ongm oi secondaiy to m- 
flammatoiy or neoplastic lesions pnmaiy m either the gastro intestmal tiact or 
the bladdei Foi piactical puiposes I shall limit the discussion to those due to 
malignancy of the laige bowel and those secondaiy to diveiticuhtis of the 
The lattei group accounts foi approximately 50 per cent of the cases, an 
aie curable by suigical and othei types of procedures Physicians should 
bear in rmnd that any patient having episodes of diverticulitis is a po 
candidate foi the development of a fistula 

Iutestmovesical fistulas may occm at any age, the majority occulting bi 
the ages of 4.0 and 70 In this age gioup olcuis most cases of divei ticulu 
malignancy of the sigmoid and lectum They aie appioximately five 
more common m men than m w omen, probably due to the presence and p 
of the uterus and to the less frequent occurrence of divei ticuhtis in wome 
During the past 5 years we have obseried 9 cases The youngest was 
the oldest 72 years, 2 cases were m women, one case m a man was due to 
nancy of the sigmoid 


PATHOLOGY 

It is impoitant to beai m mind that m those lesions which aie seconc 
divei ticuhtis, the mflammatoiy leaction in the pelvis is often so market 
it is almost impossible at times for the surgeon to deteimme by palpatioi 
the piesence oi absence of an associated malignancy The same is true 1 
even following penods of prolonged colostomy dramage 

SX MPTOMATOLOGY 

The symptomatology is vanable Theie are symptoms referable to 
testmal lesion, and those lefeiable to the urinary bladder A 63 yeai-ol 
(D B ) (Jackson Clinic No 106-845) came to the clinic only because 
quency, teimmal dysuiia and hematuria of a few months’ duration Ills 
disclosed attacks of left lowei abdominal quadrant pam for over thutj 
He gave no histoiy of passage of blood from the lectum Exammations ri 
a carcinoma of the sigmoid occurimg m an area of divei ticulosis At cyst 
examination numerous biopsy specimens w ere removed from an edemato 

Read at annual meeting, Amencan Urological Association, St Louis, Mo Maj 
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in the bladder mucosa, and all were reported as negative for tumor cells. Follow¬ 
ing a period of colostomy drainage and at the time of the definitive surgery, 
biopsy specimens were taken from the bladder wall, from the serosal surface of 
the bowel and from an adjacent mesenteric lymph node, and again no tumor 
cells were found in these sections. The bowel lesion was resected. Approximately 
one year later frequency and hematuria developed. Cystoscopic examination 
revealed a neoplasm, sections of which showed it to be of an intestinal type. 
He was treated by transurethral resection and deep x-ray therapy. Obviously, 
there were tumor cells present in the bladder wall, not demonstrated in the 
biopsy specimens which we made. The lesion by direct extention ultimately 
perforated the bowel, producing a vesico-intestinal fistula. 

My experience with this case and in other cases secondary to malignancy, 
where the bowel lesion is amenable to surgery, leads me to believe that from a 
urological standpoint, unless a wide segment of the bladder wall can be re¬ 
sected, then some form of diversion of the urinary stream should be done with 
total cystectomy. 

In those cases due to diverticulitis, the symptoms are usually those of the 
diverticulitis itself. With these attacks there may be recurrent attacks of cystitis. 
However, the attacks of cystitis may be present or precede any symptoms 
referable to the intestinal tract. One of our patients had mild recurrent attacks 
of cystitis for three years. He then developed pneumaturia and there were no 
symptoms referable to the intestinal tract. 

The symptomatology of diverticulitis itself may be extremely vague and 
confusing. This statement may be best illustrated by referring again to the 
history of the patient whom we thought had an impending intestinovesical 
fistula. This patient, a 62 year old man (J. C.) (J. C. No. 166-388) came to the 
Clinic on the thirty-sixth day of his illness. His chief complaints on admission 
were weakness, fatigue, anorexia, afternoon temperature, frequency, and noc¬ 
turia. He had been essentially well until the onset of his illness which began with 
weakness, fatigue, anorexia, and distress in the lower abdomen. His urinary 
symptoms, which consisted only of frequency day and night, did not begin until 
approximately ten days following the onset of his illness. He had been treated 
with antibiotics and other medications for an extended period before coming to 
the Clinic. 

His urine on admission was normal in all respects. Cystoscopic examination 
revealed findings suggesting pressure from an extravesical mass. Urologic 
examination, which included- excretory urograms, was otherwise normal. A 
cystogram confirmed the cystoscopic evidence of extravesical pressure. Abdomi¬ 
nal exploration revealed an area of diverticulitis attached to the urinary bladder 
and a carcinoma of the cecum. The lesion of the cecum was not attached to the 
bladder. This lesion had been suspected clinically, but for various reasons no 
attempt had been made to delineate it completely by x-ray examination. 

Cases of intestinovesical fistula, postoperative in origin, are usually ushered 
in with vesical symptoms. Chills and fever frequently accompany almost all 
types. Pneumaturia and the passage of feces through the urethra are usually 
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spoken of as pathognomonic of intestinovesical fistula. Certainly this is true of the 
passage of fecal matter. It does not, however, occur as often as pneumaturia. 
Pneumaturia is not pathognomonic of intestinovesical fistula, since it may be 
due to other causes. It may best be stated, that if a patient complains of pneu¬ 
maturia, it should bo considered to be due to an intestinovesical fistula until 
proved to be due to some other cause. The passage of urine through the rectum 
is another cardinal but rather uncommon symptom of intestinovesical fistula. 

In a few cases, the history alone will be sufficient for diagnosis. We have found 
that cystoscopy and cystography are the most valuable aids in diagnosis. In 
many of the cases the opening may be visualized, and in a few cases an un¬ 
suspected fistulous opening in the bladder has been found at cystoscopy. Fre¬ 
quently, the opening in the bladder is not-seen, being obscured by an ulcerated 
or granulomatous area. Probing of the area with a ureteral catheter should be 
done cautiously to avoid creation of a fistula. Bubbles of gas or fecal matter 
extruding into the bladder may be observed. A biopsy from the area in the 
bladder should be made but is not always conclusive as to the presence or ab¬ 
sence of carcinoma. 

Increasingly we are appreciating the eystogram as a valuable diagnostic 
adjunct. We do the eystogram with both air and a nonopaque medium. The 
defect in the contour of the bladder wall is best shown on the film made with the 
patient in an oblique position. The defect somewhat resembles that of an in¬ 
filtrating neoplasm of the urinary bladder (fig. 1). Unless there is marked in¬ 
flammatory reaction of the bladder wall or unless the intestinovesical fistula is 
due to carcinoma of the bowel extending through the bladder wall, a negative 
filling defect within the cavity of the bladder is not observed as in a primary 
neoplasm of the bladder. Stewart has recently advocated the use of the delayed 
eystogram in suspected cases. Considering the nature of the disease, it is ap¬ 
parent that such a procedure will be of extreme value. 

I believe that some of these lesions can be prevented. I have urged my medical 
colleagues to refer for urological examination those cases of diverticulosis in 
which the patients, while under treatment, have an attack of diverticulitis and 
subsequently have vesical symptoms. 



Fig 1 Note filling defect as if due to c\travesical pressure, and suggestion of infiltration 
or lniiammatory reaction in bladder wall 
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We have observed in one instance that neither the number, duration, nor 
severity of the attacks of diverticulitis appear to bear any definite relation to 
the development of an intestinovesical fistula, as shown by the case of a 35 
year old man (R. F. M.) (J. C. No. 171-328) who came to the clinic in September 
of 1950. Since April 1948, he had experienced two or three mild attacks of left 
lower quadrant abdominal pain. X-ray examination had revealed diverticulosis. 
In August 1950, he had an attack of pain associated with fever and tenderness 
with some residual soreness which persisted for three or four weeks. No subse¬ 
quent attacks occurred until August 1952, at which time some burning on urina¬ 
tion developed. There was no frequency nor hematuria. His physician found 
pyuria and he received sulfonamide medication. The burning subsided in 3 
days, after which time his physician found that he was running a low grade 
febrile reaction for which he was given penicillin and his temperature soon 
subsided to normal; the duration of the episode was approximately ten days. 
About this time, following the ingestion of some mineral oil, he noted oil globules 
in the urine. 

This case is also interesting as it demonstrated the length of time required 
for the fistula to temporarily close spontaneously following the institution of 
colostomy drainage which was done in the transverse colon in this case. Forty- 
eight days following the institution of the colostomy, a petrolagar emulsion in 
water was introduced into the distal colostomy opening in order to soften and 
remove some masses of barium which still persisted in some of the diverticula. 
Oil globules soon appeared in the urine. Ten weeks was allowed to elapse before 
the involved segment of bowel was resected. 

More attention should be paid to the patient’s vesical function, and not too 
much significance attached to the absence of bacteria and cellular elements in 
the patient’s catheterized urine. The combination of the sulfonamide drugs and 
the antibiotics which are so extensively used in the treatment of diverticulitis, 
may render a patient’s urine sterile and relatively free from pus cells, even though 
an inflammatory process may be attached to the bladder wall. Such symptoms 
as frequency, nocturia, dysuria, and pain and discomfort in the suprapubic and 
bladder regions are prone to persist. 

TREATMENT 

No definite course of treatment can be outlined. Each case must be individu¬ 
alized. Most cases require a surgical procedure of some type. Carroll and others 
have reported curing cases of intestinovesical fistula by destroying the lining 
of the fistulous tract with a fulgurating electrode used through a cystoscope. 

In the surgical management of these lesions the importance of a preliminary 
colostomy cannot be overemphasized. Morbidity, operative mortality, and the 
incidence of recurrence, are all definitely greater following a one-stage repair. 
Barnes and Hill, Ormond, Mayo and Blunt emphasize the importance of pre¬ 
liminary colostomy. Mayo and Blunt used colostomy in the majority of their 
46 cases. They all point out that with the use of antibiotics a one-stage operation 
may be done more commonly than in the past. 
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Intestmovesical fistula occuis commonly enough to wanant, on the pait of 
all the physicians concerned m the management of these cases, a common 
knowledge of the diagnostic and surgical pioblems involved 
Diveiticulitis accounts for approxunately 50 per cent of the cases of intestmo¬ 
vesical fistula In those cases m which diverticulitis is associated with uimary 
symptoms, it is suggested that consideiation should be gi\en to the piospect 
of the development of an intestmovesical fistula 
Those cases due to dnerticuhtis are amenable to suigical tieatment, and the 
number of lecuirences is small In the suigical management of all types of these 
cases, a preliminary colostomy is e\tiemely important, and m our experiences, 
when done m the tiansverse colon, simplifies the suigical approach to the fistula 
The use of sulfonamides and antibiotics has made it possible to do moie one- 
stage operations especially m those cases due to diverticulitis At the same time, 
in some cases these drugs may mask symptoms, with the development of a 
doimant abscess, so that medical tieatment may be prolonged, when eailier 
suigical intervention would have pievented fistula foimation 
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CYTODYNAMIC PROPERTIES OF URINARY NEOPLASMS. 

IV CULTIVATION IN VITRO OF TRANSITIONAL CELL 
CARCINOMA OF THE FEMALE URETHRA 

R U BUNGE 

Fwm the Department of (Doing:/, University Hospitals, State University of 
foiia, Iowa City, Iowa 

Previous papers have dealt with neoplasms of other portions of the urinary 
tract. The opportunity to study the in vitro characteristics of a carcinoma of 
the female urethra was a rare opportunity. While the female urethra may be 
involved by secondary neoplasms of the vagina or vulva, the occurrence of a 
neoplasm arising primarily in the female urethra is infrequent, although more 
frequent than in the male urethra. 1 

A 55 year old white w cm an appeared at the clinic, stating that 7 months pre- 
\ iously she had noticed the onset of considerable bladder irritation. One month 
following the onset of tho-e symptoms, a diagnosis of carcinoma of the urethra 
was made and a pari ill transurethral resection of the tumor was performed. 
Four months later another resection was done and this did not seem to control 
the rumor. On panend i m opic examination the entire urethra, except the meatal 
no tion, ru-i filled with < papillary growth which bled very easily on manipula¬ 
tion The bladder wa- !iee of any visible neoplastic change and intravenous 
M'ogianis were norma! \t the time of operation several pieces were obtained 
\ Mi the re-< itosrope lor incorporation in tissue culture. 



METHOD 

Tissue 1 emo\ ed from the urethra (fig. 1), with the resectoscope, was cut into 
sma ragments approximately 1 mm. square, and washed for 20 minutes in three 
consecutive changes of Simm’s ultrafiltrate, containing 100 units of penicillin. 

f L P E b n at i i0 Q April22 - 1953 - 
lUcoiea, L E. Urol. Surv., 2: 85, 1952. 
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Fig. 2. .1, culture at eiul of 2-1 hours. (X 125) II, cultuie at end of 1 week. (X 125) C, 
group of cells from 9 day old culture at moment of treatment with podophyllin, 1 mg. pel- 
liter. Phase optics. (X 1S00) D, same cells 22 days later. Phase optics. (X 1SOO) 


The fragments were then mounted on flying coverslips in chicken plasma and 
one drop of medium, consisting of 4.5 parts of balance-salt solution, 4.5 parts of 
ascitic fluid (obtained from a patient with carcinoma of the prostate), and one 
part of 50 per cent chick embryo extract, was added. Each ml. of balance-salt 
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solution contained 10 units of penicillin. The cultures were then inverted over 
well-slides, sealed, and incubated at 37C. Refeeding of the cultures was carried 
out every third day. 


OBSERVATIONS 

During the first 24 hours some out-wandering cells were seen, the edges of the 
explant remained clear, and the cells appeared viable (fig. 2, A). Within 48 hours 
there were numerous out-sproutings of epithelial cells, and by 96 hours (fig. 2, B) 
luxuriant growth of epithelial cells was observed in 80 per cent of the cultures. 
Contrary to previous observations in tissue culture of transitional cell carcinoma 
of the bladder and ureter, no “tadpole” cells were seen in our cultures of this 
carcinoma. 

Fibrocytic growth was absent and the cultures were kept under observation 
for two weeks and then discarded. Three cultures were treated with podophyllin, 1 
mg. per liter, and no adverse effect was noted on the cells. Podophyllin was pre¬ 
pared by precipitation from a 95 per cent ethyl alcohol solution in 10 per cent 
gum acacia and diluted in balanced-salt solution to a concentration of 1 mg. per 
liter. 2 

In one instance a nine day old culture was removed with a small portion of its 
medium, treated with podophyllin, sealed on a microscope slide with vaseline, 
and kept under observation for 22 days at room temperature with phase optics. 
No detectable morphologic alteration occurred in the cells (fig. 2, C and D). 

DISCUSSION 

The patient was treated with bladder instillations of 2 per cent podophyllin 
in mineral oil suspension every other day for two weeks and panendoscopically, 
little effect could be seen on the tumor. This confirmed the observations in the 
tissue culture laboratory. 

Some papillary bladder tumors in tissue culture are sensitive to podophyllin 
in concentrations used in these observations; 3 the failure of this urethral papillary 
tumor to respond suggests a biological difference. 

The cultures sealed with vaseline and kept under continuous observation for 22 
daj r s were not refed and it was, indeed, surprising to see the lack of morphologic 
deterioration of the cells. Among other things this suggests a biological hardiness 
of these particular types of neoplastic ceils arising from transitional epithelium. 
Perhaps the so-called “seeding” of these tumors can in some degree be explained 
on their ability to survive under adverse conditions. 

2 Ormsbee, R. A., Cornman, I. and Berger, R.-. Proc. Soc. Exd. Biol. & Med., 66: 5S7, 
19-17. 

3 Unpublished observations. 
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PEYRONIE’S DISEASE A NEW APPROACH 
GCIt U.D H TCASLEY 

Peyiome’s disease has long been a disturbing pioblem to uiologists No tieat- 
ment has been iccommended that is outstandingly sutisfaetoiy It is a disease 
seen infrequently It is not incapacitating, nor does it shoiten life Howexei, it 
is definitely irritating to the individual who has it and is a majoi pioblem to the 
pel son (oneeined No effoit will be made m this papei to outline the etiological 
backgiound of this disease, to discuss its pathology, nor indicate the foims of 
tieatment advocated to this date It is my puipose to bung to you the lesults of 
tieatment by a method first repoited to the intercity mologic group at Dallas 
in June 1952 Through the help of membeis of that gioup and otheis, I am able 
to lepoit more cases than would have been possible otherwise Since my annul 
m St Louis, I have been told that the subject was discussed at one of the Section 
meetings in Maich 1953, but no lefetences aie to be found in the hteiatuie to 
my knowledge, which can be listed foi this type of tieatment Personal communi¬ 
cations fiom othei physicians who ha\e used these injections have been the main 
souice of outside lnfoimation I would heiewith like to express my ajipieciation 
to Dr ReedM NcsbitandDr William C Baum foi then couitesy and co opeia- 
tion m the use of injections foi 12 patients, Di Dolphus Compete, Fort Woith, 
Dr lack Ciow, Abilene, Texas, Di A ICellei Doss, Foit Woith, and Di ICcn 
Mooney, of Dallas Thiough their effoits I am able to lepoit the use of coitisone 
in the treatment of Peyiome’s disease on 24 patients 
It is know n that coi tisone has a definite effect on connectn e tissue Lai ge doses 
delay hbioplasia, and it has the capacity of inhibiting the genesis of fibrals, as 
demonstrated in cultures of fibroblasts Aftei prolonged application on the skin 
theie is a reduction in the number of fibroblasts present, and residual cells aie 
often shiunken Elastic fibers aie not so affected The diug also seems to exeit an 
inhibitory effect on the development of pencaidial, pleural, and pentoneal ad¬ 
hesions pioduced experimentally in animals Patients with Dupuytien’s con- 
ti action hax e shown increased mobility following its use It has been i ecommended 
foi the treatment of interstitial cystitis and uiethral stuctuie in the field of 
Iliology 

The question of its use in Peyronie’s disease was intioduced after the suigical 
associate in our group, Di Louis P Good, had shown me the results of injection 
foi adhesions about a joint following trauma It occuiieci to me that the iemo\al 
of fibious connectn e tissue in this aiea might be duplicated in Peyiome’s disease 
Accoidingly, a patient was called whom I knew had this condition It was ex¬ 
plained to him that this was an entirely new idea He had used tocopheiols for 
seveial months without favorable lesults He was 05 yeais of age and had been 
unable to hare inteicouise for several months on account of pool elections He 
consented to tiy the suggested tieatment and 25 mg of Cortone was injected 
dnectly into the placque on the doisum of the penis Minor improvement was 
Re ul at annual meeting, Amencan Urologicil Association, St Louis, Mo XI ij 13,1053 
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noted at the end of one week so they were continued for a total of six injections. 
The injections were stopped because the patient was able to have practically nor¬ 
mal erection and intercourse, which had been impossible prior to that time. He 
has been seen at intervals for 8 months and reports no recurrence of his difficulty. 

The second patient was referred because of discomfort during nocturnal erec¬ 
tions and inability to have intercourse. After three injections he reported 25-30 
per cent improvement, and after six injections approximately 75 per cent im¬ 
provement. Intercourse was not so satisfactory as in previous years but was a 
definite possibility now, and the painful nocturnal erections no longer occurred. 
This man was 58 years of age. The third patient was a young man of 32 years. 
After the second injection he was able to have intercourse without difficulty. In 
his particular case there was a fibrous band completely around the corpora. This 
had disappeared at the completion of the injections. He was very happy over the 
results. The fourth person had a small pea-sized nodule between the corpora and 
dorsum of the phallus. It has shown a definite regression, and the curvature has 
been definitely decreased. This man was 46 years of age. A definite decrease has 
been noticed in the size of the placque, and the curvature has changed on the side 
where the placque is smaller. Observation on this patient is not complete, but it 
is believed that he will continue to improve since indications are now that the 
placque is disappearing. 

Dr. William C. Baum, Section of Urology, University of Michigan, has treated 
12 cases. In his first letter, after treating four individuals, he stated that there 
had been a spectacular resolution of the placque on the dorsum of the penis in 
one case, with relief of the curvature and pain. In two others there was partial 
resolution, and the third had not been seen. In a second letter he states, “First 
of all we can say that in no case was the administration of the drug a complete 
failure. Likewise, in no case can we say that there was complete resolution of the 
disease process as a result of the administration of the agent. In 2 cases there was 
complete disappearance of what appeared to be a large placque on the dorsal sur¬ 
face of the penis in the midline only to have it recur within a month of the con¬ 
clusion of the treatment to a lesser degree, to be sure, but definite on palpation 
with return of the abnormal curvature on erection. In all cases there was an ini¬ 
tial reduction in the size of the lesion on injection, all had definite relief as far 
as diminution in the pain associated with intercourse and in the majority of cases 
this pain has disappei'ared for good as a result of the therapy but again in none 
of the cases was there complete disappearance in the abnormal curvature of 
the penis.” 

Dr. Jack Crow reports treatment of three cases with excellent results. 

Dr. Dolphus Compere reports 2 cases with improvement in the curvature and 
decrease in the rigidity of the placque. 

Dr. Keller Doss writes that he had personally treated 1 case. The patient stated 
that he was better, intercourse was easier, and he wanted more treatments if 
necessary. Doctor Doss could not see any clinical change on examination. 

Dr. Ken Mooney treated 2 patients, one aged 63 and one 49, both of whom 
thought they had definitely improved and asked for a second course of five in¬ 
jections. 
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Tills means a total of 24 cases treated. 

The treatment used is as follows: The skin is cleansed with soap and water 
and some disinfectant. Then, using per cent procaine solution, the skin and 
subcutaneous tissue, down to and around the placque, are infiltrated to control 
pain of injection. An ordinary hypodermic syringe and needle are used for this. 
After the local anesthetic has had time to take effect, the syringe and needle are 
discarded and a Luer Lok type of syringe, with an 1S-20 gauge needle, is next 
used. A solution of 25 mg. of Cortone, dissolved in normal saline containing Y per 
cent of procaine crystals, is prepared. This will make approximately \ X Y to V/z 
ce. This is injected directly into the placque. It is quite difficult to inject, and 
unless a Luer Lok syringe is used the needle will be blown off the syringe. In¬ 
jections are repeated at intervals of one week. Personally, I used 6 injections 
before complete disappearance of the placque. The local internists tell me that 
there is no complication to he expected using such a small dosage; however, I 
believe that an internist should be consulted about the use of Cortone in any 
case where some condition exists which might contraindicate the use of this 
preparation. Figure 1 indicates the simplicity of preparing the injection and all 
the instruments required. 

It has been my experience that variable results from each injection vary di¬ 
rectly with the difficulty with injecting the solution. When the needle can be 
felt to scrape against the hard placque and definitely enter its substance so that 
injection is particularly difficult, the results within a week’s time have been 
decidedly better. Injection about the placque will, in my opinion, produce no 
complete resolution of the fibrous process. There is very little pain connected 
with the procedure, and moderate soreness between injections has been the only 



Fig. 1 
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complaint. Occasionally there is a mild subcutaneous hemorrhage, which has 
been of no significance. Due to the force required for injection when the needle 
is in the proper place, it is essential that a Luer-Lok syringe with the metal finger 
guards be used. Otherwise it is impossible to inject the solution. 

SUMMARY AND CONCLUSIONS 

Peyronie’s disease is a fairly uncommon urologic problem which does not 
shorten life, is not a serious disease, but is of extreme importance to the person 
concerned. 

The treatment of this condition has been generally unsatisfactory. 

A new approach to the care of these patients is offered. It combines an office 
procedure with simplicity and comparative ease of administration. 

There is no reason to assume that any deleterious systemic effect will arise 
from the use of such small dosage. 

In the event of return of symptoms, there is no reason to withhold repeated 
series of treatment. 

I have made it a practice to ask the following question of the four patients 
treated: If you had known beforehand the results you have obtained now, would 
you repeat the treatment? In each instance the answer was “yes”. This, in my 
opinion, is the best recommendation I can give for this proposed treatment of 
Peyronie’s disease. 

401 E. Fifth St., Texarkana, Arkansas-Texas 
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ROUTINE USE OF ANTIBIOTICS IN TRANSURETHRAL PROSTATIC 
RESECTION- A CLINICAL INVESTIGATION 

C D CItEEVY vnd M J FEENEY 

From the Division of Urology tn the Department of Surgery 
in the Medical School, Minneapolis, Minn 

Pnoi to the achent of the antibiotics, infection was undoubtedly the most 
senous complication of opeiations upon the piostate In 1905 Whiteside esti¬ 
mated the moitahty of piostatectomy at 20 pel cent In 1915 Tenney and 
Chase reuewed 229 deaths aftei prostatectomy, judging by then figuies, in¬ 
fection must hare played an impoitant lole in 65 pei cent of the fatalities 
In 1923, Young’s moitahty was 3 2 pei cent in 1019 consecutive penneal 
piostatectomies and, m 193(i, Hunt and Walters estimated thens at 5 4 pei cent 
in 1000 consecutne suprapubic opeiations These figuies do not allow foi deaths 
occuimig duimg pieopeiative “pieparation” with the inlying cathetei oi cystos- 
tomy, a fact winch Alcock emphasized m his early discussions of the tians 
uietlnal opeiation As late as 1937 Rolmek and Riskmd estimated the nsk of 
supiapubic cystostomy at 28 0 per cent, mostly from infection The pictuie has 
changed lemaikably with the development of potent antibiotics, so that it is 
now quite unusual to lose a patient with prostatism before removal of the 
gland 

The moitahty of enucleation has nevei declined much below that of Young 
and of Hunt and Walters (4 3 pel cent m 2049 cases) m laige senes Two thousand 
seven hundred and sixty cases done by the penneal, supiapubic, and retropubic 
loutes weie collected from the hteiatuie between 1945 and 1950, the surgical 
moitahty was 5 3 pei cent (Cieevy) 

On the othei hand, tiansuiethial resection has become much safer since 
Alcock’s leport m 1932 of 6 5 per cent of fatalities in his fust 400 eases It was 
possible m 1951 to collect fiom the hteiatuie and fiom peisonal expenence 
16,092 cases with a moitahty of 1 30 per cent (Cieevy) While much of this 
impioiemeut has followed the use of antibiotics, theie aie no systematic studies 
of their effects upon moibidity and mortality 

The causes of infection aftei uietlnal lnstiumentation and prostatectomy 
aie well known Maiesch and Chian lecogmzed the piesenee of pathogenic 
bactena m the noimal urethia, having cultuied staphylococci, stieptococci, 
diplococci, E cob, and B pioteus m the absence of disease or pievious instiu 
mentation One can only guess how often the prostate haibors bactena without 
symptoms The fiequency of uietlnal dischaige from inlying catheteis lequues 
no documentation Cieeiy has shown that pathogenic organisms may be re- 
coveied fiom used bed linen not giossly soiled, since an inlying cathetei neces 
sanly comes m contact with it and often with the anus, this must be an im¬ 
poitant loute of infection 

The lole of uietlnal mstiumentation m inciting infection is well understood 

Accepted for publication April G, 1953 
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Trauma makes a culture medium of the injured tissues and, by damaging vessels, 
permits bacteria to enter the blood stream. Clado and Halle in 1887 obtained 
positive blood cultures during urethral chills as did Crabtree in 1916. Scott 
later found bacteremia in 62 per cent of patients with fever after urethral instru¬ 
mentation or operations upon the urinary tract. Barrington and Wright reported 
similar findings in 56 per cent as did Powers in 10 per cent after urethral dilata¬ 
tion. Thompson and Biorn found transitory bacteremia after 12 per cent of 106 
transurethral resections. Moreover, prostatic operations leave devitalized 
tissue which encourages growth of organisms already present. McLaughlin 
attributed 6 of 16 deaths after transurethral resection to septicemia. Finn and 
Kane have reported 4 cases of enterococcal endocarditis in patients with a history 
of urethral instrumentation, three of them with known pre-existing cardiac 
valvular lesions. 

The importance of infection following transurethral resection has been widely 
emphasized. Alcock feared it when the operation was first applied to larger 
glands; Chetwood and Orr felt the same both from personal experience and 
from answers to questionnaires sent to resectionists. Kretschmer observed 
fevers above 101F in 26 per cent and above 103F in 9.6 per cent of his patients; 
Davis found chills and fever after 6 per cent of his operations. Abeshouse alleges 
that infections are more troublesome after endoscopic than after open prostatic 
operations, although most resectionists will disagree. The potential seriousness 
of the problem is indicated by Meneely’s report of two and Merritt’s of 8 cases 
of bacterial endocarditis after endoscopic resection of the prostate in patients 
with old healed valvular defects. 

Promising results have been reported from routine antibacterial therapy in 
connection with transurethral resection. Strom and Thompson thought that 
the use of sulfathiazole minimized postoperative fever; Prince found the urine 
sterile at the time of dismissal in 17 of 36 patients treated with sulfadiazine and 
penicillin, and Carroll had nine with sterile postoperative urine after aureomycin. 
One must admit, however, that failure of organisms to grow out of urine saturated 
with antibiotics does not mean that they are dead. 

There is another factor in transurethral resection which may lead to bacteremia 
and which may serve as a test object in assessing the effectiveness of antibiotics: 
the washing of bacteria from the bladder or prostate into large veins opened 
by the surgeon. During a study of the hemolysis which often accompanies 
irrigation with distilled water during this operation, it was found that the 
substitution of 4 per cent glucose for distilled water prevented hemolysis and 
led to a rise in the blood sugar. Glucose must therefore enter the circulation, 
since the vesical mucosa ordinarily is incapable of absorption. These observations 
led to the performance of blood cultures at the conclusion of resection. They were 
positive in 43 of 94 consecutive patients who received no antibiotics. Thereafter 
the urine was cultured before operation and the blood just afterward; the urine 
was again cultured upon removal of the catheter in patients given a variety of 
antibiotics. Eleven antibiotics or combinations thereof have been tested in this 
fashion. It is our purpose to study their effects upon postoperative febrile 
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Tuile 1 / rcquency of poslopcrutue infections m 888 cases 


com iac \ tio \ 

.Ml AIDES 

J>ER CENT 

Fever 101-102 SF 

302 

34 0 

Fever 103F or higher 

78 

S 7 

Tumculitis 

17 

1 0 

P> doncphntis 

13 

1 1 

Prostatitis, vesiculitis 

13 

1 4 

Epididj mitis 

12 

1 3 

Thrombophlebitis 

S 

0 9 

Pen urethritis 

G 

0 G 

Pneumoni i 

5 

0 5 

Total 

454 



reactions, bacteremia, and mortality 'Ihe relationship between the organisms 
of the mine and those of the blood is also considered 

Table 1 summanzes the occunence of infections of vanous types in oui whole 
study of 888 cases 

Alany patients had moie than one type of infection Fifty one pei cent had 
some evidence of infection, assuming that it pioduced all ferers, although the 
vast majority of these weie mild In order to simplify the tabulations and 
because we aie not here inteiested in the vanous types of infections, all of 
those listed separately in table 1 are combined in table 2 as “All Otliei Infec 
tions ” 

The senes vaiy in length mainly because a legimen was abandoned eitliei 
when sufficient data concerning a diug had accumulated, when it became 


Table 2 Influence of anhbaclcnal afjenis upon poslopcralnc infections 


SERIES 

TOTAL 

CASES 

FE\ ES TO 

102 8F 

FEVER 103r 
OR MORE 

ALL OTIIER 
INFECTIONS 

MORTALITY 

I Control 

94 

32 0% 

9 0% 

9 0% 

1 0% 

Gioup 1 






II Penicillin 

129 

3G 4 

15 5 

10 1 

2 3 

III Penicillin sulfadiazine 

98 

40 9 

20 1 

9 2 

3 1 

IV Penicillin, streptomj cm 

75 

45 4 

8 0 

12 0 

2 7 

V Penicillin streptomj cm 






sulfadiazine 

30 

23 3 

13 3 

13 3 

3 3 

VI Triple sulfa 

23 

47 8 

13 1 

8 7 

0 

Tot il 

355 


Average 1 

2 52 

Group B 






VII Gantrisin 

94 

29 0 

6 5 

5 3 

0 

VIII Chlor unphenicol 

99 

34 3 

5 5 

6 G 

0 

I\ Aurcom>cin 

121 

25 6 

1 6 

4 1 

0 8 

\ Ten arm cm 

77 

23 4 

2 6 

11 7 

0 

\I Chlor and Gantrism 

4S 

31 2 

2 0 

6 0 

0 

Total 

439 1 

| -Vvcragc 

0 20 
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evident that it did not influence the incidence of bacteremia, or when it caused 
too many reactions. Table 2 shows that the frequency of high fevers was re¬ 
duced only by the drugs in Group B, and especially by aureomycin, the super¬ 
iority of which is also seen in “all other infections.” There is also a striking 
difference in mortality between the two groups. It was felt that the influence 
of these drugs upon the bacteremia observed at the end of transurethral resec¬ 
tion in 45.7 per cent of the controls would indicate their potential value. Table 
3 summarizes this study. 

This explains the reduced incidence of high fevers and complicating infections 
with the newer antibiotics in transurethral resection: they prevent, much better 
than the older ones, the survival in the blood stream of the causative pathogens. 
They doubtless reduce bacterial growth in the tissues and thus the surgical 
mortality; table 2 supports this view. The proportion of positive cultures was 
much higher in every group than was reported by Biorn and Thompson, a fact 
which we attribute to our effort to leave only the surgical capsule. This invariably 
opens large prostatic and periprostatic veins, and gives resident bacteria free 
access to the circulation. 

THE FLORA OF THE URINE IN RELATION TO THAT OF THE BLOOD 

The urine was cultured before and the blood just after operation in 356 cases. 
The urine was sterile in 102 of these, while the blood culture was positive in but 
11, or 10.8 per cent. The urine was infected in 254 before operation. In this 
group the blood was infected in 146 or 57.5 per cent, suggesting that the urinary 
bacteria produce the positive blood cultures. The fact that, when both blood 
and urine contained organisms (146 cases), the same species was found in both 
106 or 72.6 per cent confirms this view. Two sources of error make these con¬ 
clusions tentative: the urine may have become infected between the time of 
culture and that of operation; and bacteria from the prostate may have pro¬ 
duced a positive blood culture when the urine itself was sterile. It seemed un¬ 
wise to massage the prostate preoperatively in the presence of urinary retention 
to clarify this point. 

THE EFFECT OF ANTIBIOTICS UPON THE BACTERIAL FLORA OF THE BLOOD 

It was soon observed that this was altered when antibiotics were used. Those 
in Group A produced relatively few changes when compared to the controls, but 
those in Group B not only reduced the frequency of positive blood cultures 
(table 3) but also changed its flora considerably. Most conspicuous was the 
increase in the frequency of Pseudomonas aeruginosa after chloramphenicol, 
Gantrisin, or both. While Terramycin and chloramphenicol were least effective 
against B. proteus, it grew out more often in Group B than in the controls or in 
Group A. Although the series are not large enough to permit final conclusions, 
the results are so consistent as to be strongly suggestive. 

The less frequent appearance of Proteus and Pseudomonas in the blood in 
Group A may be due to the greater potency of these drugs against them, or to 
their lack of effect against other organisms, which then overgrew the Proteus and 
Pseudomonas in the cultures; those in Group B may have killed the other bac- 
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NUMBER CASUS 

J OSIT1VE CULTURES 


Number | 

Per cent 

None 

04 

43 

15 7 

Group 1 

Group B 

325 

145 

44 G 

G mtrisin 

94 

22 

23 1 

Chloramphenicol 

9G 

10 

31 2 

Aurconn un 

121 

21 

17 1 

Terr imj cm 

77 

1G 

20 S 

Chloi imphcmcoi, Gmtusin 

41 

0 | 

22 0 


— 

— 

— 


420 

os 

22 9 (av ) 


teua, thus permitting Proteus ami Pseudomonas to glow The lattei hypothesis 
seems more leasonable when the clinical effectiveness of the wide spcetium agents 
is considered 


DISCUSSION 

What is accomplished by loutme use of antibiotics ill connection with trails 
uretlnal lesectiou? While they may be unncicssaiy when the urine issteule, one 
must lemembei that the prostate may haiboi vnulent oiganisms despite a steule 
urine Fuitheimoie, cathetenzation after eultuie but befoie operation may 
infect a previously stenle untie Table 2 shows that the incidence of feveis 
below 103F is not influenced by any antibiotics, thus suggesting then ongin fiom 
absorption ot toxins fiom huincd tissues oi fiom othei lionbactenal factois 
Feieis of 103F oi oiei, on the othei hand, aie greatly leduoed in frequency, and 
there is a definite leduction m the incidence of the “other infections” with 
antibiotics of Gioup B, such fevers otuuied m 9 pei cent of the controls, in 
15 4 per cent of those m Gioup A, and m but 3 6 per cent of those in Group B 
The best showing was made by Auieomycm with but 1 b per cent of feveis above 
103F Similaily but less strikingly, “othei infections” weie seen m 9 pei cent 
ot the contiols, in 1G per cent of Gioup A and m 0 5 per cent of Gioup B Heie 
also Auieomycm appears most effectne These facts bear out oui clinical nn- 
pression that convalescence in general lias been much smoothei since the anti¬ 
biotics of Gioup B have been uudei investigation It is gratifying that the oceiall 
suigical moitahty foi the whole gioup of 888 patients was but 1 24 pei cent 
despite the fact that most were operated upon by lesidents learning the opei- 
ation, and that theie weie many debilitated patients m the gioup Also note 
woithy is the difference in mortality (table 2) between Gioup A—2 52 pei cent, 
and Gioup B—0 20 per cent The senes appeal to be laige enough to make this 
diffeieuce significant 

The dangeis of bacteiemia with virulent organisms aie well known The 
occunence of subacute bacterial endocarditis after tiansuiethral resection m 
pitients with old cardiac valvular lesions (jNIeneely and Merntt) has already 
been mentioned Waisbren has recently obsened cnculatory collapse m 15 in- 
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stances of bacteremia with Gram negative rods. The cause of this circulatory 
collapse is not clear, but the kidneys may be damaged therein both by bacterial 
toxins and by renal ischemia. Van Slyke et al. have observed virtual cessation 
of glomerular circulation during severe hypotension. This slowing of the renal 
circulation in the presence of virulent bacteria may serve to hold the organisms 
in the kidneys. Such a renal ischemia may be aggravated during transurethral 
resection by a mechanism described by Corcoran and Page, who found transitory 
azotemia in dogs after severe bleeding with blood pressure maintained at normal 
levels by the simultaneous administration of fluids. They attributed it to intense 
renal vasoconstriction, compensatory in character, associated with the loss of 
blood even in the absence of hypotension. Since considerable quantities of blood 
may be lost during transurethral resection and since anesthesia may also lower 
blood pressure, it is apparent that even a mild bacteremia may injure ischemic 
kidneys, especially those diseased beforehand. 

As previously noted, sepsis has always been one of the troublesome complica¬ 
tions of prostatic operations. It has been blamed by Laughlin for 6 deaths in 
535 and by Thompson for 6 in 1200 transurethral resections. Moreover, 8 of the 
11 deaths in our 888 cases were due directly to sepsis. While our overall mortality 
was only 1.24 per cent, it would have been but 0.33 if deaths from sepsis could 
have been prevented. It seems therefore that an endeavor to eliminate this 
factor is well worth while, even though it involves the use of expensive anti¬ 
biotics which may sometimes have unpleasant side effects. This is substantiated 
by the difference in surgical mortality between the two groups. 

COMMENTS UPON VARIOUS ANTIBIOTICS 

Penicillin is ineffective against infections due to the Gram negative rods 
predominant in our cases. It is best used for Gram positive cocci and, in combin¬ 
ation with a wide spectrum agent such as Aureomycin, in fulminating infections 
while the offending organism is being identified. The usual dose was 500,000 
units of crystalline penicillin G intramuscularly twice a day. Reactions were in¬ 
frequent and mild. 

Sulfadiazine was not used alone but was given with penicillin until it was 
evident from 98 cases (table 2) that it was ineffective. The dose was 0.5 gm. 
4 times daily. 

Streptomycin, because of the rapidity with which bacterial resistance to it 
rises, was not used alone. Combined with penicillin it appeared to reduce the 
frequency of severe febrile reactions somewhat, but the combination was aban¬ 
doned because of the nuisance to the patient of the repeated injections, particu¬ 
larly when newer drugs were found to be more effective. The addition of 
sulfadiazine to the combination of penicillin and streptomycin served merely to 
produce anorexia, low fevers, and an occasional rash. The dose of streptomycin 
was 0.25 gm. 2 to 4 times daily. 

-4 triple sulfonamide caused so many' annoying reactions that it was discarded. 
The dose was the same as that of sulfadiazine. 

Ganlrisin is the most effective agent thus far discussed, having reduced the 
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ficquency of high feveis and of “other infections” by about one half (table 2) 
It was discontinued in 5 pel cent because of side effects, chiefly feveis, but pio- 
duced no seveie lenctions (giaiiuloeytopcnia Ins been lepoited) m a dose of one 
to tw o giams foui times daily It did not icdiice the frequency of B pioteus in the 
blood cultuies 

Chloramphenicol leduced the incidence of seceie febnle leactions and “otliei 
infections,” and caused no senous toxic effects Used alone it lias been iclatively 
impotent against B pioteus The mine from 75 patients tieated with this diug 
before and aftei lesection was cultuied on the thud postoperative day It was 
stenle in 32 (42 pei cent) In the 13 infected mines B proteus was found in 37, 
a paiacolon bacillus in 2b, and Pseudomonas ueiugmosa m 37 per cent Compaied 
to Auieomycin, ehloiamphemcol induced slightly the ficquency of B proteus, 
was more potent against the puaeolon bacillus, but lesulted m a lemaikable 
mciease in infections with Pseudomonas aeiuguiosa, against which it appeals to 
exert no effect Patients leceived 0 5 gm the night befoie and on the morning of 
opeiation, then 0 25 gm 4 times daily until the exemng aftei removal of the 
cathetei It may be that 0 5 gm 4 times daily would have been bettei 

Chloramphenicol and Ganlrisin weie tiled together m the hope of moie effect 
against B pioteus This study was diopped when the relationship between 
ehloiamphemcol and aplastic anemia was discoveied and contains but 48 cases 
Fiom these limited data (table 2) this combination piovented high iexeie and 
“otliei infections” bettei than anything but Auieomycin, it also leduced the 
frequency of B pioteus and paiacolon bacilli m the postopeiative blood cultuies 
Fmtliei investigation is intended The dose was J4 gm of chloramphenicol and 
2 giams of Gantusin on the evening befoie and again on the morning of oper¬ 
ation and foui times daily theieaftei until icmoval of the inlying cathetei 

Auieomycin was the most effective drug used It leduced the peieentage of 
positive blood cultuies fiom 15 7 pei cent in the contiols to 17 per cent, seveie 
febrile leactions diopped to 1 G and “otliei infections” to 4 1 per cent Paiticu- 
laily gratifying was the i eduction in incidence of bacteiemias with Aeiobactei 
aeiogenes from S pei cent in the controls and 11 2 in Gioup A to 0 8 pei cent 
Twelxe pei cent of the patients had some untoivaid reaction such as nausea, 
anoiexia, oi diairhea, but iaiely was it necessary to stop its use for these reasons 
In one case septicemia developed with B proteus while it was being used, and 
many had stiains of Auieomycin lesistant bactena in the urine on the thud 
postoperatix e day Fouity foui of 72 patients (61 pei cent) had positive cultuies 
at this time Of these, 44 pei cent had B pioteus, 54 per cent paracolon bacilli, 
and 2 pei cent Pseudomonas 

It is evident fiom these last two tabulations that Aureomycin is somewhat less 
potent against B pioteus, much less effective against paracolon bacilli, and far 
mote effective against Pseudomonas than is the combination of ehloiamphemcol 
and Gantnsin 

It is inteiesting to speculate as to the much greater fiequency (both absolute 
and lelatixe) with which these oigamsois weie found m the uime than m the 
blood when ehloiamphemcol or Auieomycin weie used It may be a question of 
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postoperative contamination of the catheters and then of the urine by the 
bacteria of the bowel. Aureomycin 0.5 gm. Avas given on the evening before and 
again on the morning of operation, after Avhich 0.25 gm. was given every six 
hours until the evening following removal of the catheter. 

Terramycin is generally regarded as very similar to Aureomycin, but in our 
hands it caused diarrhea so often that its use Avas abandoned, after a second 
batch had the same effect as the first. It is realized that others have found 
Aureomycin as bad as Terramycin in this regard. 

THE TREATMENT OF SEVERE INFECTIONS 

Prompt recognition of circulatory collapse due to bacteremia is essential to a 
safe recovery. It differs from surgical shock and from collapse due to cardio¬ 
vascular disorders in that it appears with a severe chill and cyanosis. Oliguria 
and fever folloAV. The foot of the bed is at once elevated, oxygen is administered, 
the blood is cultured, and transfusion is begun. Vasoconstrictors such as neo- 
synephrin and norepinephrine are used only in alarming and persistent hypo¬ 
tension. 

The use of adrenal cortical extract or of cortisone has been advocated in 
surgical shock and in sudden circulatory collapse but there is as yet no evidence 
of its value. Kurland and Freedberg have shoAvn that the pressor response to 
norepinephrine is increased by the preliminary administration of cortisone or 
ACTH, but Harrison has pointed out that the use of norepinephrine in the 
presence of an excess of cortical hormones may cause renal ischemia and anuria. 

Pending result of the blood culture, 0.5 gm. of Aureomycin is given intra¬ 
venously supplemented by 500,000 units of penicillin intramuscularly to secure 
as Avide an antibacterial spectrum as possible. Subsequent selection of drug and 
dosage depends upon circumstances. If the offending organism proves to be 
B. proteus, the use of chloramphenicol and Gantrisin together is considered. 
The rare septicemias Avith Pseudomonas aeruginosa may call for polymixin B. 
Treatment with antibiotics is continued until the patient is able to urinate satis¬ 
factorily Avithout the catheter. 

The diligent application of these measures has certainly saved lives that Avould 
have been lost Avithout them. 

SUMMARY AND CONCLUSIONS 

Positive cultures Avere obtained from the blood drawn at the conclusion of 
transurethral resection in 45.6 per cent of 94 patients in the absence of anti¬ 
biotics. 

The use of “Avide spectrum” antibiotics (Aureomycin, Terramycin, chlor¬ 
amphenicol, Gantrisin) starting just before operation reduced the incidence of 
bacteremia remarkably. 

Severe postoperative fevers and localized infections Avere also reduced in 
frequency, as Avas the surgical mortality (2.5 percent Avith earlier antibiotics to 
0.2 per cent Avith the neAver ones). 

Aureomycin appeared to be the most effective agent used. 

B. proteus and Pseudomonas aeruginosa are the most resistant organisms of 
those commonly encountered. 
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INTRAPROSTATIC INJECTION OF RADIOACTIVE COLLOIDS. I. 
DISTRIBUTION AND EXCRETION FOLLOWING INJECTION 

IN THE DOG 

JOHN A. D. COOPER,* GEORGE J. BULKLEY and VINCENT J. O’CONOR 

From the Departments of Blbchemistnj and Urology, Northwestern University Medical School, 

Chicago, III. 

Interest in treatment of carcinoma of the prostate by radiation has been re¬ 
vived by the favorable report of Flocks and his coworkersf on the results obtained 
in patients who were injected intraprostatically with colloidal radiogold using 
a retropubic or perineal approach. Since studies on the distribution and excre¬ 
tion of the radiocolloid following injection into the prostate have not been re¬ 
ported, we have undertaken such studies in the dog. In addition, we have made 
comparisons of radioactive colloidal chromic phosphate and colloidal radiogold 
with regard to their excretion and distribution after intraprostatic injection. 
Because of the rapid expansion in this field, we believed that a preliminary re¬ 
port of the results of our studies would be interesting at this time. 

MATERIALS AND METHODS 

Colloidal chromic phosphate containing P 32 and colloidal gold (Au 198 ) were 
obtained on allocation from the U. S. Atomic Energy Commission and purchased 
from Abbott Laboratories. The majority of particles of chromic phosphate were 
reported to be between 1 and 2 microns in diameter with some larger particles 
present from aggregation of the smaller particles. The suspension was stabilized 
in 2 per cent pectin. The colloidal gold particles were 0.002 to 0.007 microns in 
diameter and the suspension was stabilized with 5 per cent gelatin. The prepara¬ 
tions were diluted behind lead shields to an activity of 1 to 3 millicuries per milli¬ 
liter. The suspensions contained 200 T. U. of hyaluronidase and 0.01 ml. of 
1-1000 epinephrine per milliliter. The doses ranged from 2 to 4 milliters contain¬ 
ing 3 to 9 me. 

Mongrel dogs varying in weight from 9 to 20 kilos were used. Attempts were 
made to select old animals in order to obtain large prostate glands. Under pento¬ 
barbital anesthesia, the prostate glands were exposed through a midline supra¬ 
pubic incision. The suspension of radioactive colloid was injected using a lead 
shielded syringe 1 similar to that described by Flocks’ group 1 and a 2 inch 21 
gauge hypodermic needle. One half of the total dose to be administered was in¬ 
filtrated into each of the two halves of the gland. By moving the needle in and 
out of different areas while injecting an attempt was made to distribute the ma¬ 
terial as uniformly as possible through the prostatic parenchyma. Five to 10 
minutes were required for the injection of each gland. After completion of the 
injection, the incision was closed in layers using cotton sutures and the animals 

Read at annual meeting, American Urological Association, St. Louis, Mo. May 12, 1953. 

Made possible by the Urological Research Fund and aided by funds obtained on contract 
AT(11-1)94 between Northwestern University and the U. S. Atomic Energy Commission. 

* Markle Scholar in Medical Science. 

t Flocks, R. H., Kerr, H. D., Elkins, H. B. and Culp, D.: Treatment of carcinoma of the 
prostate by interstitial radiation with radioactive gold (Au 198): A preliminary report. J. 
Urol,, 68: 510, 1952. 

1 Purchased from American Cystoscope Makers, Inc., New York, N. Y. 
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Fig. 1. Cumulative urinary excretion of radioactive colloidal chromic phosphate fol¬ 
lowing intraprostatic injection in dog. 

were placed in metabolic cages for collection of urine for radioactive assay. Blood 
samples were obtained at intervals for estimating the amount of radioactive 
colloid present in the circulation. Two weeks later in the case of chromic phos¬ 
phate injection and one week later in the case of radiogold injection, dogs were 
sacrificed and samples of tissue obtained for studies on the distribution of the 
colloid in the body. 

The amount of colloid in various tissues was estimated by homogenizing a 
weighed sample in 5 ml. of water in a glass homogenizcr. In the case of the pros¬ 
tate gland, the entire organ was homogenized to avoid errors that might arise 
from unequal distribution. A suitable aliquot of the homogenate was pipetted into 
a cupped planchet and dried slowly under an infra red lamp. Plasma samples and 
diluted urine samples were pipetted directly into planchets and dried. The radio¬ 
activity was estimated by counting with an end window Geiger Meuller tube for 
a period sufficiently long to reduce the statistical error of counting to 2 per cent or 
less. All results were corrected for self absorption and decay. Previous studies on 
rat tissues have shown that these methods give recoveries of 90 to 105 per cent 
of the colloids added to homogenates of tissue. 2 Histologic studies on tissues re¬ 
moved from animals sacrificed at various time intervals following injection will 
be presented elsewhere. 5 

RESULTS 

The data obtained on the urinary excretion of the radioactive colloids following 
intraprostatic injection are given in figures 1 and 2. Each curve represents an 
individual animal. The results for chromic phosphate show wide variation. Three 
animals which were injected with the same preparation of colloid on the same 
day excreted from 44 to G3 per cent of the administered dose in the first week. 
The other animals which were injected in groups of two with different prepara¬ 
tions gave much lower excretions. These results may be due to a difference in 
particle size of one preparation or to a difference in injection technique not ap¬ 
parent at the time of injection. 

Plasma concentration of the colloids was fairly constant over the 7 day period. 

The range of levels for animals receiving chromic phosphate (l.S to 5.6 XI0~- 

1 Cooper, J. A. V. Unpublished data. 

3 Bulkley, G. J., Cooper, J. A. D. and O'Conor, V. J,: To be published. 
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Fig. 2. Cumulative urinary excretion of radioactive colloidal gold following intra¬ 
prostatic injection in dog. 


Table 1 . Distribution of radioactive chtomic phosphate and colloidal (/old following 
intraprostatic injection m the dog 


ORGAN' 

CHROMIC PHOSPHATE 

COLLOIDAL GOLD 

%* per gram 

% in total 
organ 

% per gram 

% in total 
organ 

Prostate 

mm 

0.9 

1.154 

m 

Liver 


10.6 

.035 

WESm 


■ : wSm 

1.1 

.005 




0.2 

.002 


Kidney 

.001 

0.1 

.003 


Bladder 

.003 

0.1 

.001 

WmM. 

Marrow 

.018 




Lymph nodes 

002 


3.60 



* Per cent of the dose remaining in the body. 


per cent of the dose administered per liter of plasma) was somewhat lower than 
that following gold (1.1 to 10.0 X 10~ 2 per cent per liter). 

Data on the distribution of the colloids within the animal are presented in table 
1 as per cent of the dose injected remaining in the body; the amount excreted in 
the urine has been subtracted from the dose administered. Average values for the 
content per gram of tissue and for the total organ obtained in six animals in¬ 
jected with chromic phosphate and 3 animals injected with gold are given. 

DISCUSSION 

The large urinary excretion during the first 24 hours probably results from the 
direct entrance of the colloid into the urethra and bladder from the prostate at 
the time of injection or shortly thereafter. In some of the animals a considerable 
amount of radioactivity was found in fluid stripped from the urethra immediately 
after completion of the injection. The small additional amount of activity which 
appears in the urine during the succeeding 24 hour periods may arise from excre¬ 
tion of the colloid present in the plasma by the kidney or by continued seepage 
into the urethra from the prostate. With the exception of the three animals 
aforementioned, a smaller excretion of chromic phosphate than gold occurred 
in the urine during the first week. This may be due to the larger particle size of 
chromic phosphate and its tendency to clump and form larger aggregates. No 
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relation could be established between the size of the piostate gland 01 the amount 
of solution injected per giam of tissue and the total uimaiy excietion 
The data obtained fot uimaiy e\uetion m the dog cannot be used to predict 
excretion m patients leceivmg injections of the colloid foi caicmoma of the pios- 
tatc The difference in size, consistency and structuie of the neoplastic human 
gland could lesult m entuely diffeient excretion patterns Prehminaiy data on 
uimaiy excretion of patients who havc leceived intraprostatic injections of 
ladiogold indicate that much smallei amounts appeal in the urine than are found 
foi the dog 

Since mtiavenously injected gold 01 chionnc phosphate is lapidly removed 
fiom the cndilation, the uniform plasma levels over a period of 7 day's indicates 
a continual entrance of the Lolloids into the cnculation fiom the piostate 

The failuie of the colloids to lemain at the site of injection may be due to 
diffusion along the fascial planes of the pelvis In most cases less than half of the 
radioactivity can be accounted foi in urinary excretion and the amount piesent 
in the organs and tissues studied Surv ey w ith a portable countei indicated that 
a laige amount of lachoactivity lemamed in the pelvis aftei removal of the pios¬ 
tate and uimaiy bladdei It does not appeal likely that all of the activity was 
piesent in the legional lymph nodes It should be pointed out that laige amounts 
of hyaluromdase weie used m the piesent experiments in an attempt to achieve 
uiufoim distribution in the gland Unlike the effects obtained in mammaiy carci¬ 
noma by Flocks and his couoihers, 1 we weie unable to obtain satisfactoiy spiend¬ 
ing in the prostate with hyaluiomdaxc This is ill agicement with Flocks’ 
obseivations 4 that only about half of the biopsy' specimens taken fiom patients 
pieviously injected with ladiogold showed evidence of ladiation leaction 
The much greatei concentration of radioactivity in the legional lymph nodes 
aftei the injection of gold as compaied to chromic phosphate is notewoithy On 
autopsy, the nodes in the animals leceivmg chromic phosphate appeared normal 
while those m animals receiving colloidal gold were enlarged and hemonhagic 
This difference is of impoitance since it would be desnable to obtain tumoncidal 
doses of ladiation in the lymph nodes dtaining the prostatic aiea 
The distubution of chromic phosphate and gold in vanons organs agrees 
with that repoited for similar size puticles admmisteied mtiavenously 5 6 
The amount piesent m the liver was slightly higliei in animals leceivmg radio- 
gold, while the spleen contained moie activity following injection of colloidal 
chromic phosphate A negligible amount was found in the lung, kidney and 
bladder 

suvm vnv 

Piehminaiy data on the excretion and distribution of radioactive colloidal 
clnomic phosphate and colloidal ladiogold aftei intraprostatic injection in dogs 
have been reported 

720 N Michigan Aic , Chicago 11, III (V J O’C ) 

4 Hocks, R H Personal communication 

s Zilversmit, D B,Bo>d,G A md Brucei M The effect of particle size on blood dec 
mice and tissue distribution of ladionctive gold colloids J Lab A Clin Med 40 255 19 
0 Joncs ; H B Wroliel C J uidLvons W It A method of distributing beta radiati 
to the rcticulo eudotheli it sj stem md adj iccut tissues J Clin Invest ,23 783 1944 
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The method of injection and the preparation of the fluid to be injected are of 
importance in the attaining of adequate distribution. 

It has been found that the transurethral route for injection was unsatisfactory 
for two reasons: 1) adequate placement in many suitable and necessary areas 
was impossible, and 2) contamination of the irrigating fluid was almost in¬ 
evitable, with consequent danger of contamination of the operating surgeon 
and materials in the operating room. 

The perineal route was only partially satisfactory. For the primary injection 
of small nodules, or for the secondary injection of small nodules which had 
escaped complete destruction following a primary treatment, this route was 
eminently satisfactory (figs. 1-3). However, it was not satisfactory in cases with 
rather large tumors because of inadequate exposure of the anterolateral areas 
about the prostate and the lack of exposure of the regional lymphatics. 

For anatomicopathologic reasons, it was felt and demonstrated by India ink 



Fig. 3. Injection perineally using pressure syringe. Ordinarily about 4 or 5 cc are in¬ 
jected into each needle that has been placed perineally and total number of me. is esti¬ 
mated upon mass of tissue involved. Usually not mote than 30 me. are injected perineally 
at one sitting 



Fig. 4, Pressure syringe. Note lead protection. Note guard at end of needle which makes 
it impossible to push needle deeply into tissue. One depends upon dissemination of ma¬ 
terial through septa when it is injected under pressure. Not more than 1 cc is injected ni 
each position so that all different fascial compartments may be covered. Most of features 
of this syringe are work of Dr. Elkins. 
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DISTRIBUTION OF ARTERIES WITHIN THE PROSTATE GLAND 

(SCMI-OIAGRAMMATIC) 

Fig.;o. Distribution of arteries within prostate. These simultaneously illustrate septal 
compartments in prostate and illustrate liow, by several point injections at the vesical 
neck pointing needle distally, several septa and therefore several compartments can be 
covered. Since there is separate distribution to outer portion of gland, several injections 
should be made in outer portion, also pointing distally. Also, since as illustrated on sagittal 
section in figures 1 and 6, seminal vesicles and portion of prostate distal to verumontanum 
are in separate compartments, separate needle punctures must be made into these areas to 
obtain satisfactory injection. 



Fig. 6. Position of needles for injection transvesically. Note that each compartment is 
entered and 1 cc or more of mateiial injected into it Similar injection is then made on outer 
side so that capsular aieas arc also infiltrated. This is done from vesical neck downward 
and distally on each side. Floor of prostatic urethra is injected by inserting needle into 
lumen of urethra and then pushing it into tissue, as illustrated. If one knows that most of 
carcinoma is m one area, several punctures ate made in that area and several centimeters 
of material injected m that area so that area with most of tumor is ivell covered. 
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injections in cadavers, that the transvesical and retropubic routes of approach 
gave access to all the necessary fascial compartments, and when these are 
infiltrated under pressure with small volumes of solution satisfactory distribution 
of the material is possible (figs. 4-6). 

The technique in the operation 100 m is, therefore, as follows: The area is 
exposed suprapubically in the usual manner and all bleeding points controlled 
and the stab wound cystostomy performed. An estimate is made of the size 
of the gland with its tumor. The regional nodes are examined for metastases. 
This gives the dose in mcs. as described above. The number of injections and 
the total volume of solution to be used is then decided upon by the urologist in 
consultation with the radiologist. The following has been found to be most 
satisfactory: in glands 30-50 gm., 15-20 cc; in glands 50 or more gm. in weight, 
20-30 cc are used. No moie than 30 ec should be used. In the earlier cases, larger 
volumes weie used with spiead of the material away from the local area into 
fascial planes about the rectum, producing rectal damage and less radiation 
in the area of tumor. This material is deposited in each fascial compartment by 
separate injections as illustrated. Experience in the location and filling of these 
fascial compartments and in the installation of _the material into dense nodular 
areas of carcinoma is necessary in order to obtain adequate distribution. 


Table 1 Summary First 100 cases of carcinoma of the prostate treated with Au m 



CASES 1-50 
3-23-51 TO 
1 - 18-52 

CASES 51-100 
1-18-52 TO 
T-3-52 

TOTAL OE 1ST 
100 CASES 

Age 




Aveiage age 

6S 9 

67 6 

6S.2 

Median age 

69 2 

69.0 

69 1 

Pievious treatment 




Transurethral resection 

5 

1 

C 

Stilbesterol . 

24 

15 

39 

Oichiectomy 

1 

1 

2 

Piemarm 

0 

1 

1 

Tase 

0 

2 

2 

Complications 




Total patients involved 

15 

3 

IS 

Rectal mitation 

13 

1 

14 

Rectal bleeding 

4 

0 

4 

Rectal stucture 

3 

0 

3 

Rectal ulcei 

4 

0 

4 

Delaied wound healing 

0 

2 

2 

Uitiearial hemorrhagic rash 

0 

1 

i 

Biopsy after gold 




Total patients biopsied 

37 

17 

54 

Negative biopsies 

10 

1 

11 

Results 




Alive w ithout clinical disease 

27 

21 

4S 

with clinical disease 

S 

24 

32 

Dead without clinical disease 

7 

1 

S 

with clinical disease 

S 

4 

12 
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Ihc ladiologist is m the operating loom and, as indicated above, consults 
with the suigeon with lcgaid to dosage His prime duty is to prepaie the colloidal 
Au 10S fiom the stock solution by using the following diluents 100 umts (1 cc) 
of hyaluiomdase foi each case, and a saline solution containing 1/100000 epi- 
nephinie He fills the piessuie syimge and hands it to the suigeon who peiforms 
the actual injecting The ladiologist also momtois all activities in the opeiating 
loom lelatne to exposuie of opeiating loom peisonnel and disposal of con¬ 
taminated diapes, sponges, etc , aftei each opeiative proceduie 

RESULTS 

The lesults of this theiapy in the fust 100 cases are illustiated m table 1 

SUMUYRX AND COMMENT 

Follow-up studies on the tieatment of carcinoma of the piostate with m- 
teistitial ladiation with ladioactive gold in 100 cases, followed fiom 3 to IS 
months, show the following points of mteicst 1) Negative biopsies have been 
obtained in a significant numbei of patients Clinical arrest has been obtained 
m 48 eases 2) With improvement m technique, particularly the use of the 
piessuie syiinge, the utilization of natural septa and fascial compartments to 
aid m the distubution of the mateual, the avoidance of long needle injections, 
and the diminution of the volume of mateual used (not the dosage)—the in¬ 
cidence of the complications, paiticulaiiy the rectal difficulties, have been tre¬ 
mendously deci eased In the first 50 cases 24 complications occurred This is 
to be complied with an incidence of 4 (all of a minor liatuie) complications m 
the second 50 cases 3) Secondary injections through a penneally placed needle 
are of value foi the destruction of nodules which were not completely destioyed 
at the first sitting Such secondaiy injections, and even teitiary injections, keep 
the patient in the hospital for only a few days They should not be done earliei 
than thiee months aftei the prelimmary injection, except in unusual cucum- 
stances wheie the surgeon has felt definitely that the preliminary injection did 
not piodute adequate distubution They have proved of gieat value in many 
cases 

As indicated in the pieliminary report, further studies are being earned out 
along the lines of the utilization of beta radiation for the destruction of car¬ 
cinoma of the piostate alone, and m combination with othei types of therapy 
Oui fuither experiences, which now include 1Y years of observation and 130 
patients, have served to emphasize what was stated a year ago m the prehmmaiy 
leport “Theie is no question that even by the method used now tremendous 
destiuction of the tumor, and m some cases appaiently its complete eiadication, 
has occuned, aud secondly it is possible to give intensive iadiation to caicnioma 
of the prostate by the techniques descubed without producing quantitatively 
the complications winch have occuned m the past " It is also to be emphasized 
that only 1Y yeais have passed since we began oui study, and it will take 
time to know r the complete effects of this type of therapy in these cases 
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BILATERAL CARCINOMA OF THE TESTIS: 

A REPORT OF THREE CASES 

JAMES G. M. HARPER, STEPHEN B. DEWING and GEORGE NAGAMATSU 

From the Departments of Urology and Radiology, Veterans Administration Hospital, Bronx, 
New York, and the Department of Urology, Flower Fifth Avenue Hospital, New York, N. Y. 


The incidence of testis cancer has been thoroughly investigated and discussed 
by Hamilton and Gilbert 1 and by Hotchkiss and Laury. 2 

The former reporters 1,3 emphasized that when one testicle undergoes malig¬ 
nant change there is a significantly greater hazard of a tumor developing in its 
mate. This danger is so great that any patient who has had a testicular cancer 
requires close and indefinitely continued observation of his remaining gonad. 
There is general agreement that following treatment of a testis tumor the patient 
must be examined at short intervals for local recurrence and metastases but as 
yet there is no common recognition of the importance of continuing close obser¬ 
vations long after the likelihood of recurrent disease is past. However, on the evi¬ 
dence of these workers, men who have had a testis tumor should be examined 
periodically as long as they live, not because of the danger of a tumor recurring 
after 5 or more years but because the remaining testis is an unusually great cancer 
risk. 

The degree of this danger must be analyzed separately for patients with a) 
two scrotal testes, b) one ectopic testis, and c) two ectopic testes. Ectopy must 
be further subdivided into inguinal and abdominal cryptorchism. Since late 
correction has demonstrated no prophylactic value, a testicle which after puberty 
has been moved surgically from an ectopic to a scrotal position must be regarded 
as presenting the same hazard as one remaining undescended. The likelihood of a 
second testis tumor developing ranges from 0.7 per cent when both testes are 
scrotal, to 30 per cent when both are situated in the abdomen. The overall in¬ 
cidence of testicular cancer among men generally is only 0.0013 per cent. 1 It thus 
appears that the occurrence of a second neoplasm, even in men with two scrotal 
testes, is over 500 times as great as the incidence of a single tumor in men gen¬ 
erally. When both testes are abdominal cryptorchids, the probability rises to 
23000 times. It is evident that both glands then have little resistance to what¬ 
ever the carcinogenic agent may be. 

The growing literature of observed cases of bilateral testicular cancer should 
lead to a better understanding of the incidence of bilateral tumors, and possibly 
of the causative factors influencing their development. 

There are now in the literature descriptions of 151 cases of bilateral testes 
tumors. 3 ’ -i. 5, s, 7 , s, 9 Because these records extend back as far as 1805 the ac- 


Accepted for publication April 24, 1953. 
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curate histological description of many is lacking. To these are now added three 
previously unreported cases from our records. 

CASE REPORTS 

Case l. (Bronx VA Hospital No. G9343). In April 1943, while in the Army, 
a 2G year old white man first noted painless swelling of both testes. Both were 
removed 2 months later, in June 1943, in an army hospital and x-ray therapy 
was given to the abdomen during the succeeding month. Pathologic study re¬ 
vealed seminoma in both testes. He remained well, but a small left supraclavicu¬ 
lar mass appeared 6 months later in December 1943, and metastases to the medi¬ 
astinum and lungs were found in January 1944. Radiotherapy to the 
mediastinum and left supraclavicular region in the following two months caused 
regression of the masses and the patient was discharged in fair general condition. 
He returned to the hospital in November 1944, 17 months after orchiectomy be¬ 
cause of lecurrence of the left supraclavicular mass. He was also suffering from 
weakness, weight loss, and general malaise. Examination revealed new pul¬ 
monary foci of disease. Radiotherapy was again given (to the chest and left supra¬ 
clavicular region) and moderate palliation of symptoms followed. His general 
condition progiessively deteriorated however, and he died early in January 1945, 
21 months after the tumors were first observed and 19 months after the tumors 
were removed. 

Case 2. (Bronx VA Hospital No. 141187). A 25-ycar old white Norwegian 
seaman had a left orchiectomy in a Norwegian hospital in September 1946 for 
an “orange-sized” painless swelling of the testicle. Histological diagnosis was 
seminoma (fig. 1, A). A tumor dose of 2500 r was given to the left abdominal 
nodes and 1920 r to the left iliac nodes in four weeks, with a 1500 Kv unit. He 
remained well and at work until July 1951, when a painful swelling developed 
in the remaining right testicle. He was treated for orchitis until his admission to 
the Bronx VA Hospital, where on September 9, 1951, 2 months later, a right 



Fig. 1. Ca.-o 2. A, seminoma in left testis (X 475). B, embryonal carcinoma in xiclit 
testis. (X 4io) b 
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orchiectomy was performed. The tumor was 5 cm. in diameter, and on histological 
examination proved to be an embryonal carcinoma (fig. 1,2?). 

At the time of the right orchiectomy solid “lucite” prostheses were placed in 
both scrotal cavities. Ten clays following orchiectomy a right retroperitoneal 
node dissection was performed. Adequate exposure from the diaphragm to the 
femoral canal was gained by an incision from the tenth costovertebral angle to 
the groin with removal of one inch segments of the eleventh and twelfth ribs 
at their angles. The patient’s trunk was rotated approximately 30 degrees dur¬ 
ing the operation to open the wound (fig. 2). Many small hard nodes were found 
densely adherent to the right common iliac vessels and aorta. On histological 
examination these proved to be metastatic embryonal carcinoma (fig. 3). As 



Fro. 2. Case 2. Operative wound showing exposure gained during right retroperitoneal 
node dissection. 



Fig. 3. Case 2. Metastasis in retroperitoneal node from right testis tumor. (X 475) 
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soon as his wound had healed the patient received a tumor dose of 2500 r to the 
region of the involved nodes through antenor and posterior portals in the upper 
and lower abdomen. The same dose was given to the right iliac fossa through a 
single antenor portal. Radiation factors were: 400 Kv unit, 5 milliamperes cur- 
lent, Thoiaeus filter, HVL 4.7 mm Cu. On December 12, 1951 a left retroperi¬ 
toneal exploration was performed and no tumor bearing nodes were found. He 
uas discharged in good health, but a loentgenogram of the chest in Februaiy 
1952, 7 months after the first symptom and 5 months after orchiectomy, revealed 
a huge mass in the right side of the mediastinum. 

CaseS. (Flouer Fifth Avenue Hospital No 39-6504) A 32 year old white man 
entered Flowei Fifth Avenue Hospital (New Yoik City) in September 1939 
because of a painless mass m the right testis noticed accidentally 2 weeks pie- 
viously After 1 week’s obseivation a light oiehieetomy nas done Tins testis 



Tig 5 Case 3 Photonncrogiaph of embrjonal caicmoma in loft testis (X 100) 
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was found to be completely distorted by a tumor, measuring 9 by 6 by 5 cm. 
Gross section showed alternating areas of fleshy tumor, cysts, and hemorrhage. 
Microscopic study revealed a teratoma (fig. 4). For 12 years the patient remained 
well, but in April 1951 he re-appeared with a painless mass in the left testicle 
of 1 month’s duration. Exploration revealed a tumor 7 by 5 by 5 cm. Orchiectomy 
was performed and the pathologic examination showed embryonal carcinoma (fig. 
5). Postoperative radiation therapy was given the lymphatic drainage routes. 
In September 1951, 5 months later, persistent low back pain developed with 
anemia, anorexia, and general malaise. In November a large tender swelling ap¬ 
peared over the thyroid gland. In December enlarged supraclavicular nodes 
were noted on the left. His condition progressively deteriorated from September 
to December, when he died, 9 months after the tumor appeared and 8 months 
after it was removed. 


DISCUSSION 

Although simultaneous onset of bilateral testis tumors, as in case 1, may sim- 
plif j r diagnosis and lead to correct treatment, such an occurrence is by no means 
the rule. In most cases the tumors appear separately at intervals of a few months 
or several years. The intervening periods of 5 and 12 years respectively between 
the symptoms of the two tumors in cases 2 and 3 emphasize the fact that the time 
of observation must be unlimited. The longer single tumors are kept under ob¬ 
servation, the more accurate Mil be the recognized incidence of bilateral tumors. 
Present therapy produces many cures of unilateral cancers. As a result patients 
who formerly succumbed may have a second tumor. Early diagnosis at a time 
when orchiectomy and radiation can produce a cure is essential. In certain cases 
of tumor, in which the remaining testis is known to be sterile because of atrophy 
or cryptorchidism after puberty, and where paternity is therefore impossible, 
careful consideration should be given to the prophylactic removal of the useless 
testis because it is likely to undergo malignant degeneration. 

SUMMARY 

The hazard of a second testis tumor developing is presented and emphasized. 
One hundred fifty one cases of bilateral tumor are cited from the literature and 
three previously unreported cases are described. The treatment of these cases 
was a combination of surgical and radiotherapeutic techniques. Careful obser¬ 
vation following treatment of all patients with unilateral testicular cancer is 
urged. This should be continued indefinitely. Prophylactic orchiectomy is sug¬ 
gested when the remaining testis is sterile and presents a cancer risk. 

We wish to express our appreciation to Consultant Archie L. Dean for sponsor¬ 
ing this publication. 

506'2 oolh Place, San Diego 15, Calif. ( J.G.M.H .) 
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UROLOGICAL SURGERY IN COMBAT 
Lt Col KRYDER E V\v BUSKIRK (MC) and Col JAMES C KIMBROUGH (MC) 
From Urology Section, Walter Reed Army Hospital, Washington, D C 

This paper is based on the treatment of casualties observed at the 8076th 
Mobile Army Suigical Hospital fiom July 1950 to July 1951 During this period 
the hospital moved 23 tunes and recorded over 26,000 admissions It opeiated in 
summei heat well over 100F and winter temperatuies ranging to 20° below zero 
Its relative position langed fiom C to 30 miles from the front 

The hospital could be m operation within four hours after its arrival in an area 
and could be packed and on its nay m an equal length of time It was equipped 
with sufficient transpoitation to cany its entne peisonnel and equipment For 
approximately half of tlus penod, the hospital was established in existing build¬ 
ings such as schools, mills, oi factones, and for the lemamder of the time it was 
undei canvas 

The lemarkable leeord of the Army Medical Seivice in Ixoiea today is the 
lesult of closely mtegiated team woik of medical service peisonnel woikmg at all 
echelons All casualties, legardless of type, weie given immediate fust aid tieat- 
ment as soon as possible after physical mishap occuned, and ueie removed to the 
Battalion Aid Station, winch, under normal conditions was located within a half 
mile of the front 

Tieatment at tlus level was directed pnmanly toward preparing the patient 
for transpoitation to the lear This was accomplished, when indicated, by the 
piompt ariest of hemoirhage, proper splinting, judicious use of narcotics, anti¬ 
biotics, blood derivatives, and in some instances, whole blood 

As soon as the casualty was tianspoitable, decision uas made as to the type of 
evacuation to be employed Casualties not requumg fuithei tieatment for 
seveial hours were evacuated by htteijeep, or ambulance to the Regimental 
Medical Company, located about 2 miles further to the lear, and then on to the 
Division dealing Station, 6 to 15 miles from the front Treatment emoute con¬ 
sisted of a continuation of that initiated m the battalion area 
At this point, the patient whose condition contra-indicated fuither movement 
to the lear, was transferied to the Mobile Aimy Surgical Hospital, located m the 
immediate vicinity of, oi adjacent to, the clearing station 
In the Ixoiean conflict, the helicopter has been utilized to tiansport seriously 
wounded patients directly from the Battalion Aid Station to the Mobile Aimy 
Surgical Hospital In a mattei of minutes, the patient could be flown from the 
Battalion Aid Station to the Mobile Army Surgical Hospital wheie definitive 
emeigency caie was initiated If the customary medical evacuation chain had 
been follow ed, seveial hours w ould have elapsed befoie this same caie could have 
been administered This time lag was due to the teriain and pooi load network 
which make it impossible foi an ambulance loaded with casualties to aveiage 

i Holding it annual meeting, Amencnn Urologic Association, St Louis, Mo , Maj 12, 
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more than six miles per hour. The helicopter, in addition, has brought to surgery 
a new type of patient, one who in many instances could not have survived the 
trip over the customary medical evacuation chain. The helicopters also carried 
blood forward on missions, and upon arrival at the forward station, the blood 
transfusion was started, the casualty placed in the helicopter, and the infusion 
continued while the casualty was enroute to the hospital. 

Upon arrival at the Mobile Army Surgical Hospital, the casualty was im¬ 
mediately seen by a doctor and thoroughly examined. The admitting diagnosis 
was confirmed, expanded, or revised, laboratory and/or x-ray studies ordered, 
and immediate treatment prescribed. As soon as this was accomplished, the 
patient was in reality on the assembly line—being transported by litter to the 
preoperative and shock treatment ward, stopping enroute for x-rays or laboratory 
work. 

Upon arrival in the preoperative and shock ward, the necessary diagnostic 
procedures and treatment were begun and the patient prepared for surgery. 
Patients were then placed in the respective preoperative sections—head, chest, 
abdominal, or orthopedic—and the treatment, as outlined by the admitting 
officer, initiated by nurses and corpsmen. The patient was next seen by a surgeon 
who carefully evaluated his condition. With the supplemental diagnostic aids, 
laboratory, and x-ray results, the diagnosis was confirmed and the priority and 
time for surgery determined. The need for continued resuscitative and sup¬ 
portive measures was also decided at this time. 

Routine treatment for patients in shock consisted of the use of shock blocks to 
elevate the foot of the fitter, oxygen administered by nasal catheter, intravenous 
fluids, and whole blood. In general, if a patient failed to respond to two units of 
whole blood intravenously, the transfusion was discontinued by this route and 
given intra-arterially, 1 usually by inserting a 16 gauge needle into the brachial 
artery. The efficacy of this route, especially in patients with active internal 
hemorrhage or in profound shock, cannot be too highly recommended. A patient 
was considered ready for surgery when he had a systolic blood pressure of 110 or 
over and a pulse rate of less than 100. 

Routine preoperative preparation in abdominal and chest cases—after the 
patient had reacted from shock—consisted of passing a Levine tube and the ad¬ 
ministration of intravenous preoperative medication. The anesthesia was given 
routinely by the endotracheal route to minimize inadvertent aspiration of 
stomach contents, since patients were seldom in a fasting state before the oper¬ 
ation and coexistant thoraco abdominal wounds. If possible, a voided specimen 
of urine was obtained. If this was impossible, the patient was catheterized. If 
bloody urine was obtained, the catheter was left in place and serial collections of 
urine made to determine the increase or decrease in hemorrhage during the 
interval when the patient was being treated for shock. 

As all previous observers have emphasized, and our observations were no ex- 

1 Seeley, S. F.: Intra-arterial transfusion in shock. Current Res. Anesth., Julv-August, 
1951, p. 195. 



W\H UI10L0G1 


641 


ception, wounds winch involved the genito unnaiy tiact pa se, were veiy un¬ 
common 2 3 Patients w ith w ounds involving the kidney, ureter, and bladder were 
placed m the abdominal section Decision to opeiate was made almost entirely 
on such physical findings as rigidity, rebound tenderness, absence of peristalsis, 
and the mannei in which the patient tesponded to shock tieatment X-ray 
findings, such as obliteration of the psoas shadow, flexion of the spine, and a 
large soft tissue mass, or masses in eithei i enal area, aided the sui geon in planning 
his operative proceduie 

All opeiativc pioceduies peiformed at this le\el weie emeigencies While 
definitive in the sense that they were life saving, they were not necessanly 
cuiative 4 Many of these patients lequired secondary piocedures at a latei date 
If the missile was easily accessible, it was removed No time was consumed 
trying to locate the foieign body, but the pathological change that it cieated was 
lepaued Due to the shocked condition of the patient and the associated ab¬ 
dominal mjunes excietoiy urogiapliy, as an aid to diagnosis, was not feasible 
As a result, other than obseiving the piesence of hematuria, the exact diagnosis 
of uppei tract change was usually made on the operating table 

In nearly all cases, a bold, paramedian or rectus muscle splitting incision 
piovided bettei exposure and was less time consuming than a tiansverse in¬ 
cision The abdomen, foi general purposes, was divided into supracolic and in¬ 
fracolic regions The infracolic legion was explored by inspecting the greatei 
omentum and delivering it on a warm moist pack pieviously placed above the 
supenoi angle of the incision The small bowel was then explored, staiting at the 
lhocecal junction with complete evisceration of the small bowel, until the liga¬ 
ment of Treitz was leached This maneuver afforded thorough inspection of the 
small bowel for possible perfoiations These were clamped with a Babcock clamp, 
thereby pieventing further gross contamination and latei serving as maikeis to 
enable the operator to decide on closure or resection It also afforded complete 
exposure of the leaves of the mesenteiy foi perforation and bleeding vessels 
which, if present, were piomptly secured By the foregoing pioceduie, the colic 
gutteis weie widely exposed and defects were easily visualized Visual inspection 
of the postenoi abdominal wall and retroperitoneal structures weie easily ac¬ 
complished and the uieteis exposed if changes were noted in the vicinity of their 
eouise The mobile portion of the sigmoid was inspected and the pelvic injuries 
evaluated 

When the infracohc exploiation was completed and the defects conected, the 
contents were leplaced and the supracolic oigans explored, staiting with the 
tiansveise colou, then the livei, gallbladdei, stomach, and spleen If indicated, 
the lessei peutoneal sae was enteied and explored While it is leahzed that 
evisceiation is a shocking procedure, it is believed that this procedure is no 

2 Young H H Wounds of the uiogemtal tract in modern warfare J Urol 47 59, 
1942 _ 

3 Kimbrough J C Urology m European theater of operations J Urol , 67 1105,1947 

* Xranagement of Battle Casualties Dept of Ainu Technic il Bulletin, p 147, June 22 
1951 
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more shocking then removing a few feet of bowel, replacing it, and then remov- 
ing more. Furthermore, the operating time saved, and the more thorough visual 
exploration afforded, outweighs the disadvantages. 

In general, operative explorations in cases of gross hematuria were delayed 
until several serial urine specimens had been observed to determine the pro¬ 
gression or regression of the hematuria. If the hematuria decreased and the 
patient required no further supportive therapy and it was certain the kidney was 
the only organ involved, the patient was treated expectantly. Unresponsive cases 
were explored, using a transperitoneal incision, since associated abdominal 
injuries were usually present. Routinely, the renal fossae were palpated to 
ascertain the presence and condition of both kidneys. 

If on exploration of the abdomen for bowel trauma, after other abdominal 
changes had been corrected, a perirenal or retroperitoneal hematoma with no 
evidence of urinary extravasation associated with a decrease in hematuria was 
found, the perirenal space or retroperitoneal hematoma was not opened. If, 
however, hemorrhage was still active and, to prevent shock it was necessary to 
support the patient with blood, the involved area was always explored. 

Nephrectomy was performed when the pedicle was shattered or the kidney was 
so severely damaged that repair was impractical. 

When polar injuries were observed, segmental resection was performed. The 
superior or inferior poles were resected and a nephrostomy tube inserted. The 
viable surface was then closed with interrupted mattress sutures over fat pads, or 
with a running mattress suture, as described by Dees. 5 

Parenchymal repair was carried out in lacerations of the capsule, cortex, or 
pelvis. When indicated, a nephrostomy tube was always inserted to insure ade¬ 
quate drainage. All drains or tubes used were delivered to the exterior through a 
separate stab wound in the flank. 

Ureteral injuries, partial or complete, were repaired over a splinting catheter. 
The splint extended from kidney to bladder with diversionary nephrostomy on 
the injured side. 

Perforations of the lower third of the ureter were difficult to recognize, because 
of the almost universal presence of associated hematoma. If the perforation was 
suspected but not recognized, this area was drained retroperitoneally, using a 
Penrose drain through a separate stab wound. 

When perforations of the bladder, extending intraperitoneally, were observed, 
the peritoneal laceration was enlarged and mobilized. The bladder defect or 
defects were closed extravesically, and the peritoneum closed in a separate layer 
over the defect. The abdominal procedure was then completed and the peri¬ 
toneum closed. Following this the prevesical space was opened and a cystotomy 
performed. If necessary, further work was performed and the bladder closed 
about a cystotomy tube with a drain in the prevesicle space. 

The management of vesical rectal wounds deserves special mention. In spite of 

5 Dees, J. E. : A set of needles for suturing the renal parenchyma. Surg., Gvnec. & Obst., 
78 : 409, 1944. 
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antibiotics, the need foi adequate diaimge in vesicoiectal Rounds cannot be 
stressed too stiongly Colostomy and suprapubic cystotomy with diamage of the 
prevesical space, alone, aie not adequate It is also essential that these wounds be 
drained peuneally with both ischioieetal fossae opened widely, and drains 
nisei ted to the site of the lectal perforation 
Extiapentoneal ruptuies weie usually associated with pelvic and perineal 
mjuiies, and while emergencies they were not m the acute emeigency category 
as weie the lupines previously described These weie e\ploied supiapubically 
Befoie entenng the bladder, howevei, the pentoneum was opened and the loner 
abdomen explored The peritoneum was then dosed and the bladdei exploied 
If feasible, the peifoiations weie closed extiavesically If too technically difficult 
to accomplish, they weie closed mtiavesically In both methods, the bladdei was 
closed ovei a cystotomy tube, and drains mseited in the pievesical space 
In wounds of the scrotum, penis, and perineum, befoie debridement was at¬ 
tempted, an 18 or 20 Foley cathetei was passed to the bladder and left indwelling 
This aided m lecognizing paitial defects which could easily be closed If, however, 
a cathetei could not be passed, the defects weie explored when dfibndement was 
earned out A sound oi catheter was passed through the uiethial meatus to aid 
in identifying the distal segment of the inethra This poition of the pioceduie 
usually offeied no difficulty Howevei, in lnjuiies to the bulbous, membranous, 
and piostatic poitions of the urethia, this was usually accomplished with some 
difficulty, due to lateral displacement in the bulbous uiethra and upward dis 
placement in the membianous or piostatic urethia Locating the proximal seg¬ 
ment of the uietlna can be gieatly facilitated by sponging the area well and 
exeiting supiapubrc pressuie, which results m a flow of mine fiom the severed 
pioximal poition Almost mvaiiably associated pelvic fiactuies would be found 
Anastomosis heie was accomplished with mattress sutures biought out thiough 
the penneal muscles, as employed in ladical penneal piostatectomy or anastomos¬ 
ing bladder neck to uietlna In all cases of uietlnal anastomosis, tempoiaiy 
diveision of the unnary stieum was accomplished If the tiansection of the 
uiethia was distal to the bulb, a penneal luethiostomy was perfoimed and the 
splinting cathetei biought out through the same opening as the tube If pioximal 
to the bulb, the urethral splint w ent fi om the ui etln al meatus to the bladder, and 
a supiapubie cystotomy was peiformed In all cases of supiapubic cystotomy, the 
pievesical space was dtained 

In one instance the penis was entirely denuded Debridement was earned out, 
the sciotum incised along the median laphe, and the flaps dissected fiee The 
penis was then buried in the sciotum Injunes of this type weie usually associated 
with multiple wounds of the lowei abdomen, penneum, and thighs, and caused 
by fiagmentation missiles 

Wounds ot the scrotum were debnded and the skin edges approximated 
loosely ovei a rubber diam 

Ill wounds of the testicle, with the blood supply intact, debndement and 
closuie of the tunua albuginea were accomplished When one oi both testicles 
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were so damaged that repair was not practical, orchiectomy was performed. The 
scrotal sac was always drained. 


CASE BBPOBTS 

Case 1. A 24-year-old lieutenant was admitted with a through-and-through 
gunshot wound of the upper abdomen. The entrance was o cm. to the left of the 
midline, midway between the umbilicus and the xiphoid. The exit wound was in 
the eleventh interspace, 6 cm. to the left of the spinous processes. On explor¬ 
ation, the patient was found to have a through-and-through perforation of the 
stomach, fractured spleen, four perforations of the splenic flexure of the colon, 
perforation of the diaphragm, and a shattered superior pole of the left kidney. 
The remaining portion of the kidney was pale, contracted, and very avascular. 
A splenectomy, left nephrectomy, closure of the perforations of the stomach and 
diaphragm, and exteriorization of the splenic flexure of the colon were done. 

Case 2. A 23-year-old soldier was admitted in profound shock with a gunshot 
wound. The bullet had entered the right midaxillary line 2 cm. inferior to the 
tip of the twelfth rib and made its exit in the left posterior axillary line at the 
level of the eleventh rib. A moderate amount of blood was emerging from the 
exit wound. A catheterized specimen contained markedly bloody urine which 
clotted in the container. The patient failed to respond to intravenous trans¬ 
fusions, but responded to intra-arterial transfusion. Exploration revealed an 
extensive left perirenal hematoma. Fluid was observed in the area of the right 
renal pedicle but no hemorrhage was noted. A defect in the body of the second 
lumbar vertebra was also found. The upper third of the left kidney was com¬ 
pletely severed. A nephrostomy, with splinting catheter down the ureter, was 
accomplished and the repair was completed with a continuous mattress suture 
over fat pads. The right renal pelvis was completely severed from the right 
kidney. A nephrostomy was performed and the pelvis re-anastomosed. 

Case 3. A 26-year-old soldier was admitted with a gunshot wound winch had 
entered the left lower abdomen mkhvay between the left anterior superior 
iliac spine and the umbilicus, and exited posteriorly 4 cm. to the left of the mid¬ 
line at the level of the fourth lumbar vertebra. On exploration three small bowel 
perforations and a completely severed left ureter were found. The perforations 
were repaired and the abdomen closed. The patient was then placed in the left 
kidney position and through a left flank incision, a splinting ureteral catheter u T as 
passed from the renal pelvis through the free end of the ureter into the bladder, 
and primary anastomosis of the ureter accomplished. A left nephrostomy com¬ 
pleted the procedure. 

Case 4. A 36-year-old soldier was admitted with multiple superficial appearing 
wounds of the lower abdomen and right thigh; symptoms of bowel trauma were 
present. X-ray revealed an irregularly shaped foreign body 1 by 2.5 cm. lying 
in the midline 3 cm. below the superior border of the sacrum. Abdominal ex¬ 
ploration revealed a rent in the ileum with the foreign body in the lumen, and an 
intraperitoneal perforation of the bladder. The foreign body u r as removed and 
the bowel closed. The bladder defect was closed extravesically and peritonealized. 
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The peritoneum was closed and the prevesical space explored, reveahng a per¬ 
foration of the right anteiolateral wall of the bladder which was closed ex- 
travesically A cystotomy was performed, but no furthei injury was revealed 
The cystotomy was closed around a large catheter The prevesical space was 
drained 

Case 5 A 33 year old soldiei ailived with multiple shell wounds of the buttock 
and posteuor thigh Examination disclosed a defect in the left rectal wall above 
the internal sphinctei Cystoscopy levealed a peifoiation in the trigone midway 
between both ureteral orifices, and a defect in the right lateial wall of the bladder 
The ischiorectal fossae weie opened wide, diams mseited, and a transverse 
colostomy was peiformed The only positive finding at the time of exploiation 
was a laige hematoma undeilying the pelvic pentoneum Vfter the pentoneum 
was closed, the pievesical space was opened and a shell fiagment was recoveied 
from the right prevesical space A cystotomy was accomplished and the defect 
in the trigone closed mtiavesieally The defect in the right lateral wall was 
closed extravesically The bladdei was diamed with a cystostomy tube, and the 
prevesical space with a Penrose diam 

Case 6 A 22 year old soldier was admitted with a gunshot wound entering 
the left buttock and exiting m the light groin 2 cm below the medial third 
of the inguinal ligament The patient was unable to void and could not be 
catheterized An inverted U incision was made in the peuneum, the apex of 
the incision being 2 cm antenor to the anal mucocutaneous junction The 
urethra was completely severed m its membianous portion, and there was 
laceration of the deep transverse peuneal muscle Anastomosis of the torn ends 
of the urethra was accomplished over a splinting catheter Matticss sutures were 
tied over the perineal muscles A diveisionaiy supiapubic cystotomy was 
performed 

Case 7 A soldier was admitted to the hospital with multiple shell fragment 
wounds of the right thigh, scrotum, and perineum The right testicle was frac- 
tuied and lying on the posteuor scrotal surface There was a deep laceration of 
the ventral surface of the penis just distal to the penoscrotal junction The 
vascular supply to the right testicle appeared to be intact The herniated testicu¬ 
lar tissue was excised and the tunica albuginea closed The sciotum was ddbnded 
and the testicle replaced A diam was then mseited and the scrotum closed The 
penile urethia was seveied just distal to the penosciotal junction This was 
anastomosed over a splinting cathetei which was biought out through a peuneal 
urethrostomy The uunary stieam was diverted by catheter through the perineal 
urethrostomy 


COVIMENT 

In forward areas, the early recognition and propel management of urological 
injuries will prevent many unnecessary complications and minimize difficult 
secondary proceduies 

It is essential that the surgeon assigned to Mobile Aimy Suigical Hospital 
units be well grounded not onlj in the principles of geneial surgeiy, but also 
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in surgical subspecialties and should be capable of coping with any condition 
requiring surgery. 

Traumatic injuries of the genito-urinary tract per se are so infrequent that 
the presence of a urologist to perform urological surgery alone is not justified. 

It is essential that surgeons assigned to forward units be general surgeons 
in the broadest sense of the word. 

SUMMARY 

The manner in which injuries of the genito-urmary tract were treated in the 
8076 Mobile Army Surgical Hospital has been outlined. 

Illustrative cases are presented. 

The helicopter has greatly reduced the time interval between physical mishap 
and surgical care, thereby bringing a new group of severely injured patients to 
surgery. 
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RAPID IDENTIFICATION OF URINARY CALCULI THROUGH USE 
OF X-RAY ANALYSIS 

W J SMOTHERS and L II SIEGEL 

rrom Institute of Science and Technology, University of Arkansas, Fayetteville, Ark 

The identification of materials forming a urinary calculus is of value because, 
depending upon its composition, either ceitain dietaiy changes can be made, or 
medicmals prescribed nhich Mill 1 educe the piobability of fuithei calculus 
formation Almost all calculi aie eiystallme and theiefoie possess definite 
physical pioperties 



to fotfrmt 

■^ I . G 1 ^ ra i powder patterns of urinary calculi Upper diagiam, calculus predomi¬ 
nantly o\alate, lower diagram, calculus predominantly phosphate 

As lecently as 1943, Higgins' called attention to the need for a simple, and 
jet accurate, method by nhich lenal calculi may be qualitatively analyzed 
Chemical analysis has been used for many yeais and a lecent papei discussed 
Accepted for publication May 1,1953 

1 Higgins, C C Hen il Lithi isis Springfield C C Thomas, 1943, p 53 
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Fig 2 X-ray powder patterns of urinary calculi Uppei diagram, calculus mixed phos¬ 
phates .Middle diagram, calculus cystine. Lower diagram, calculus phosphate and oxalate. 


the use of microscopic methods which are ordinarily used to study minerals. 2 
This same paper shows the use of the x-ray camera for identification of renal 
calcuh. 

Recent improvements in x-ray equipment have eliminated the need for film 
use in man} 1 - cases. A Geiger tube which scans the diffraction arc is used to register 
the positions and intensities of the diffracted beams. The time lequired to 
analyze a calculi through use of x-ray film is approximately 2 to 3 hours while 
satisfactory lesults through use of the Geiger tube arrangement can be obtained 
in approximately 15 to 45 minutes. Identification of the components is possible 

' Pnen, E. L and Frondel, C.- Studies in urolithiasis. J. Urol., 57: 949-91, 1947. 
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through correlation of the x-ray pattern with those recorded in a file prepared 
by the American Society of Testing Materials. 

The crystalline substances found to be present in urinary calculi by Prien 
and FrondeP were: oxalates, phosphates, uric acid, urates and cystine. From the 
literature, xanthine and indigo are also to be expected. Oxalate and oxalate- 
phosphate calculi are usually found in acid sterile urine while phosphate calculi 
are usually found in alkaline infected urine. 

Several human urinary calculi were obtained and powdered in an agate 
mortar before placing in the sample holder for x-ray analysis. Powder patterns 
were obtained and analyzed (figs. 1 and 2). Results showed 2 calculi consisting 
of oxalate, 3 of mixed oxalate and phosphate, 1 of phosphate, and 1 of cystine. 
Prien and Frondel 5 examined approximately 700 calculi and found 36 per cent 
consisting of oxalate, 32 per cent of mixed oxalate and phosphate, 20 per cent 
of phosphate, and 12 per cent of uric acid or cystine. With the extremely small 
number of samples investigated in this study (seven), the comparison of these 
results with those of the more comprehensive study is striking. 

To the authors’ knowledge, the identification of Ca(H 2 P0 1 )2-2H 2 0 (fig. 2) 
in urinary calculi has not been previously reported. 

SUMMARY 

Use of x-ray analysis, as aided by recently designed auxiliary equipment, 
has produced qualitative and semiquantitative data more quickly than other 
means commonly used for analyzing urinary calculi. 
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FURADANTIN 

GRAYSON CARROLL and ROBERT V. BRENNAN 
Department of Urology, St. Louis University, St. Louis, Mo. 

Nitrofurantoin (Furadantin) is a new chemotherapeutic agent recently ac¬ 
cepted by the Council on Pharmacy and Chemistry of the American Medical 
Association for acceptance. It was detailed to the urologists recently and is now 
available commercially. 

This drug was preceded by Furacin, made popular during World War II, as a 
bactericidal agent used only for local application. Furadantin is designed for 
oral administration and is absorbed promptly by the intestine, appearing in the 
urine in one-half hour after ingestion. Forty-four per cent is recovered in the 
urine in eight hours, only 4 per cent being recovered in the feces. This suggests 
its peculiar adaptation for use in bacterial infections of the urinary tract. 

We wish to make a preliminary report of our laboratory and clinical studies 
concerning the tolerance, toxicity and effectiveness of this new drug, Furadantin. 

TOLERANCE 

The only untoward symptoms noted in patients administered the drug were 
nausea, and to a lesser degree, vomiting. Dizziness, headache, diarrhea, itching, 
parasthesia, often seen as side reactions with other drugs, have not been ob¬ 
served in patients taking Furadantin. 

A diffuse maculo papular eruption over the chest and arms appeared in one 
patient taking Furadantin. This was thought to be the result of the medication, 
inasmuch as it disappeared when the drug was withdrawn. This is the only 
instance in the 128 patients observed by us. 

Nausea appeared in 33 per cent of the patients and vomiting in less than 1 
per cent. These symptoms were promptly relieved when the drug was withdrawn 
and, in some instances, when the dosage was reduced. These symptoms were 
also avoided or lessened by the administration of the drug with food or after 
meals, and the giving of alkalis. Since some patients complained of nausea after 
only three doses of a 100 mg. tablet, it is felt that the reduction of the dose is 
not always the answer. 

TOXICITY 

No marked toxic effects have been noted. Two patients under our observation 
took the drug for 25 and 35 days respectively with no untoward effects. Careful 
examination of the blood, made before and after ingestion, has revealed no 
changes in the blood picture. Repeated urine analyses during the course of treat¬ 
ment failed to reveal aii 3 r appearance of albumin or red blood cells. Nonprotein 
nitrogen determinations, made before and after treatment, showed no appre¬ 
ciable change. 

This investigation was made possible by a grant from the Olin Foundation. The clinical 
and laboratory work performed at St. John’s Hospital, The drug furnished by Eaton Lab¬ 
oratories, Inc. 

Read at annual meeting, American Urological Association, St. Louis, Mo. May 12, 1953. 
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T\bll 1 b uradantin hici studies 


DEtORE AfTER 


Patient 

BSP % 

Retention 

cc 

Flocc 

Van d bgh 
me % 
bilirubin 

Dosage 

BSP % 
Retention 
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Flocc 

!Van d bgb 
bSfrubtn 

1 

40 

Neg 

6 

600 mg for 
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24 
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6 

o 

0 
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500 

5 
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1 
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600 
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3+ 
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7 
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4 
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13 
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3 
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50 

14 

0 
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25 
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S 

IS 
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15 
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10 

0 
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Fifteen patients weie studied foi possible h\ei damage (table 1) Livei func¬ 
tion tests, consisting of the bromsulfaleui, Van den Beigli, and cephalm floccula¬ 
tion tests, Mere made on each patient prioi to the admimstiation of the drug 
and at the conclusion of tieatment, n Inch ar eiaged 7 days of 500 mg of Fuiadan- 
tm daily The tests slion no appieciable change In the patient taking 600 mg 
daily foi 35 days, the biomsulfalein test showed 12 per cent letention, uhich is 
a high noimal 

Since the diug has a mtio ling, partieulai attention n as gi\ en to the possibility 
of testicular suppiessiou The investigatois at the Eaton Laboratories repoit 
that the seminiferous tubules m rats who had been given enoimous doses of 
Furadantm, shoned atrophy, but when the drug was withdiaun the noimal 
tissue reappeared This Mas thought to be a metabolic airest, lathei than a to\ic 
effect 

We studied the testicles which had been removed from t-hiee patients who 
had been on normal doses of Furadantm (500 mg daily) foi 9 days The testicle 
m one patient showed atrophy and the other two showed spermatogenesis All 
of these patients weie elderly, having caicinoma of the piostate No studies of 
ejaculated seminal fluid before and after drug administration ha\ e been made 

BLOOD LEVELS 

Blood level deteiminations oil patients taking Furadantm ueie determined 
by the method descnbed by H Paul and F Popko * The pnnuple of this test 
is that the drug is deteinuned by measuiement of its absoiption m the ultia- 
violet spectium aftei separation in 95 per cent alcohol solution from lyophihzed 
blood 

* Reported at the 116th meeting of the American Chemical Society , Atlantic Cit\ , N J 
September, 1949 
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The average blood level was observed to be 2.23 mg. per liter in patients 
receiving the recommended dose of 5 to 7 mg. per kilogram weight or 500 to 
600 mg. daily. The peak of the blood level was attained on an average of 2 hours 
after ingestion. The highest concentration observed was 5.64 mg. per liter 2 hours 
after the patient had received 600 mg. in one dose. This dose caused nausea and 
vomiting and is probably the maximum amount that can be administered. 

Apparently there is no accumulation of the drug since 6 patients taking the 
average dose over a long period of time showed no increase in blood level. One 
patient taking the drug for forty consecutive days still had a level of 2.92 mg. 
per liter. 

High blood levels were not observed in patients with impaired renal function, 
as exemplified by Mr. A. E., who maintained a nonprotein nitrogen of 54 and 
a phenolsulfonphthalein of 20 per cent. The blood level 2 hours after taking 400 
mg. of Furadantin was 1.6 mg. per liter and was 2.72 mg. per liter in 4 hours. 
In 24 hours after the medication was administered, there was no evidence of the 
drug in the blood. 


EFFECTIVENESS 

Sensitivity tests. The sensitivity tests made by the tube dilution method on 170 
strains isolated from current urinary infections, gave the results as recorded in 
tables 2 and 3. 

Table 2 represents the results when an inhibition blood level of 7 l /z nag. is 
used, which would indicate that Escherichia coli, Escherichia intermediate and 
Streptococcus fecalis are inhibited and to a less degree, Aerobacter aerogenes and 
Proteus. 

In table 3, the higher inhibitory blood level is taken of 15 mg. which would 
indicate that Escherichia coli, Escherichia intermediate, Aerobacter aerogenes, 
Paiacolon coliforme, Proteus vulgaris, Alcaligenes fecalis, and Streptococcus 
fecalis are susceptible. Our clinical experience would indicate that the latter 
inhibitory blood level is reliable. 

Clinical study. The clinical study is recorded in table 4. A rather rigid criterion 


Table 2. Furadantin sensitivities 


ORGANISE 

INHIBITED* 

NOT INHIBITED 

Escherichia coli 

39 

0 

Eschenchia intermediate 

7 

4 

Aerobacter aeiogenes 

4 

S 

Paracolon coliform 

1 

3 

Pseudomonas aeruginosa 

0 

40 

Proteus vulgaris 

10 

IS 

Alcaligenes fecalis 

2 

4 

Enterococcus (Streptococcus fecalis) 

11 

0 

Staphylococcus 

19 

0 

Total 

93 

77 


* Minimal inhibition concentration less than 7.5 mg.% 
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Tabu: 3. Furadantm sensitivities 


ORGANISM 

INHIBITED* 

1 NOT INHIBITED 

Escherichia coli 

39 

0 

Escherichia intermediate 

10 

1 

Aeiobactcr aerogenes 

11 

1 

Paracolon coli forme 

3 

1 

Pseudomonas aeiuginosa 

0 i 

40 

Proteus vulgaris 

27 1 

1 

Alcaligenes fecalis 

5 

1 

Enterococcus (Streptococcus fecalis) 

11 

0 

Staph} lococcus 

19 

0 

Total 

125 : 

45 

* Minimal inhibition concentration less than 15 mg.% 


Table 4. Furadantm , 

, clinical 


ORGANISM 

CONTROLLED 

NOT CONTROLLED 

Escherichia coli 

32 ! 

1 

Escherichia intermediate 

0 

0 

Aciobacter aerogenes 

6 

2 

Paracolon cohform 

0 

0 

Pseudomonas aeruginosa 

1 

21 

Proteus vulga.ua 

9 

1 

Alcaligenes fecalis 

2 

1 

Enteiococcus (Streptococcus fecalis) 

1 ! 

0 

Staphylococcus 

1 

0 

Fungus 

1 

0 

Total 

53 

26 


uas set up in this group; namely, only two lesults recoided: “controlled” and 
“not controlled ” An infection was consideied contioiled only when one or moie 
cultures of the urine were negative. Symptomatic improvement or lessened 
degiee of pus or bacteria in the urine was not considered controlled. The major¬ 
ity of these patients were in the hospital and included a laige vanety of infec¬ 
tions, chronic in nature. 

It would appear from this study that the drug is useful in infections caused 
by the Escheiichia coli, Aerobacter aerogenes, Pioteus, Alcaligenes, Stiepto- 
coccus fecalis and staphylococcus. 

Its effectiveness in Proteus infections lias been most encouraging and valuable 
since the Pi oteus causes recuri ent stone formation and encrustations. Any per¬ 
sistent alkaline urine is usually Proteus or staphylococcus. 

The effect on Pseudomonas infections, both in our laboratory and clinical 
findings, has been disappointing. Some of the patients having Pseudomonas 
infection have been given the drug for 25 to 35 days with doses as high as 600 
to S00 mg. daily, and yet the cultures have lemained positive. 
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CONCLUSIONS 

This preliminary study would indicate that Furadantin is a useful chemo¬ 
therapeutic agent in the treatment of urinary infections and will be a valuable 
addition to our therapeutic agents, particularly useful in the stubborn Proteus 
infections. 

Xo toxic effects were found in 128 patients observed. Urine analyses, non¬ 
protein nitrogen determinations, liver function tests, testicular biopsies, blood 
studies, failed to reveal any serious alteration of liver, kidneys, hematapoetic 
system and testicular tissue. Nausea was observed in one-third of the patients; 
vomiting in 1 per cent; diarrhea, itching, and allergic reactions were not ob¬ 
served; skin eruption noted in 1 patient. 

Furadantin was found to be effective in the majority of strains of Escherichia 
coli, bacillus proteus, Aerobaeter aerogenes, Streptococcus fecalis and Alcali- 
genes. It was observed to be ineffective against the Pseudomonas aeruginosa. 

The study of this drug indicates the fact which we have repeatedly empha¬ 
sized; that is, the necessity of selecting the proper drug for the infecting organ¬ 
ism, which must be identified and isolated in resistant infections. New drugs 
are necessary to combat the surviving strains from other medications, since 
these strains soon become the dominant infecting organism. 

609 Humboldt Bldg., St. Louis 8, Mo. 
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THIOSULFIL FOR CHRONIC URINARY TRACT INFECTIONS 
ROGER W BARNES 

Prom the Department of Suigertj ( Urology) School of Medicine, College of Medical 
Evangelists, Los ingcles, Calif 

Thiosulfil was used in 38 cases of chrome urmaiy tract infection m which ade¬ 
quate follow up data i\ ere obtained Most of these patients had been under tieat- 
ment for many months and had been given other anti infection medication with 
no benefit or only tempoiaiy dealing of the mine or rehef of symptoms 

The cause of the infection in 25 cases was residual mine due to lower uiinary 
tiact disease, which foi some reason could not be eliminated, such as prostatic 
caicinoma ot hypertiophy (16 cases), x esical diveiticulum or hypotonia (6 cases) 
Chronic uppei urmaiy tiact infection was present in 22 cases, some of which w eie 
secondary to the low ei tract obstructive lesions 

The piedominant organism was E coh commumoi Five othei organisms 
were identified by culture 

The dose m most cases was 2 tablets ( 5 gm ) q i d for 5 days, then 1 tablet 
(25 gm) qid foi the remaindei of the time of medication, a few took one 
tablet (25 gm ) b l d The total amount taken w as as follows One case less than 
100 tablets (25 gm ), 36 cases 100 to 500 tablets (25 to 125 gm ), one case moie 
than 500 tablets (125 gm) The length of time of medication was 1 case less 
than 2 weeks, 24 cases, 2 to 0 w'eeks, 13 cases, moic than 6 weeks 

The lesults of treatment were as follows Good, 17 cases, urine became deal 
and symptoms subsided while under treatment, fair, 10 cases, infection reduced 
and symptoms became less or subsided, pool, 11 cases, no evident change m 
mine or symptoms Results weie not consistently pool with any one type of 
oiganism except that the only case of A aerogenes was in this gioup Six of this 
gioup of poor lesults had pievious anti infection drags without benefit 

Untowaid reactions to Thiosulfil weie few One patient complained that her 
stomach and eyes burned and her head was thick so that medication was dis¬ 
continued One was somewhat dizzy and had slight itching, one had shght diar 
lhea Theie were no othei untoward leactions even though many patients pie 
viously had unfax orable reactions to othei anti infection agents Complete blood 
counts xvere done on 10 patients after they had been on Thiosulfil for from 2 to 6 
w eeks There xvas no ex idence that the drag made any change in the blood count 

SUXIMAm XND CONCLUSIONS 

Thiosulfil gave beneficial results in 75 per cent of 38 cases of clnonic uimaiy 
tiact infections, most of xvhicli had not lesponded, or had unfavorable leactions 
to other anti infection drags It is useful for palliation m chronic uiinary tract 
infections that aie due to pathological conditions which cannot be cured The 
drug can be taken ovei a long penod of time with practically no untowaid side 
reactions 

1216 Wilshire Bhd , Los ingcles 17, Calif 

Vccepted for publication -Vpiil 10, 19o3 

Thiosulfil (Aj erst Mckenn i A. Harrison) is the sulfonamide, 2 sulplianilamide, 5 methyl, 
13 4 thiodiazole 
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and an actual resection of the clot using the direct vision Thompson resectoscope. 
In each ease the clot was, as in the first patient, grayish white and firm, in con¬ 
sistency similar to the tissue of benign prostatic hypertrophy, and in each was 
about the size of a golf ball. 

It occurred to us that perhaps irrigating with saline might be washing away 
the red blood cells but leaving fibrin to form a mass which could give subsequent 
difficulty. We have all had experience with the formation of a hard clot in the 
bladder following irrigation through a catheter postoperatively. Apparently the 
saline contributes to the firmness of the clot. The dark color is due to the hemo¬ 
globin. It was not until we observed these three patients cited, who had a grayish 
white fibrin clot of good size, that we became aware of its significance. We then 
realized that if, instead of using saline, we employed some other solution, one 
which would not so firmly precipitate the fibrin, we might avoid this difficulty. 

Accordingly, Cytal solution was used to irrigate indwelling catheters postopera- 
tiveiy for transurethral resection of the prostate and of bladder tumors. It was 
found that whereas in using saline one was required to irrigate the catheter, for 
example every 15 minutes, using the diluted Cytal, one need irrigate the bladder 
only every hour to an hour and a half or even longer. It was found that with this 
solution the aspirated material returns a smoky red color rather than the usual 
red color as when saline is used. It is also free of any firm clots. Among patients 
who had postoperative bleeding after the catheter had been removed and had to 
be replaced, frequently clots were present in the bladder. A concentrated solution 
of Cytal softened these clots and made it possible to evacuate them completely; 
whereas, using saline, the clots would remain firm enough so that they would 
not come through a rubber catheter and would require an anesthetic and evacua¬ 
tion of the clots in the operating room. We consider this a distinct advantage 
from the standpoint of safety to the patient. We have, therefore, used this solu¬ 
tion more or less routinely in the management of postoperative irrigation in the 
transurethral resection of the prostate and of transurethral resection for bladder 
tumors. 

We have recently used Cytal in a series of 10 patients who had suprapubic 
prostatectomy and enucleation of the gland with a primary closure of the bladder. 
A polyethylene drain was left down to the closure of the bladder and brought 
out suprapubically, and a catheter was inserted from below and managed exactly 
as a transurethral resection. 

In one of these patients subsequent postoperative hemorrhage developed, and 
it was necessary to return the patient to the operating room on his fourth day 
and fulgurate the arterial bleeder transurethrally exactly as in a transurethral 
resection. This was accomplished without difficulty, using the Cytal solution 
during the procedure as Avell as afterwards; and in these patients there was no 
suprapubic drainage of urine. The wound healed primarily; there was no evidence 
of irritation, and no apparent evidence of interference with wound healing. The 
same advantages in the irrigation of these patients were present as in the manage¬ 
ment of the closed transurethral procedures. 
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THIOSULriL FOR CHRONIC URINARY TRACT INFECTIONS 

ROGER W BARGES 

Ft am the Department of Surgery ( Urology ) School of Medicine , College of Medical 
Evangelists, Los Angeles, Calif 

Thiosulfil was used m 3S cases of chrome urinary tract infection in which ade¬ 
quate follow up data weie obtained Most of these patients had been under tieat- 
ment foi many months and had been given other anti-infection medication with 
no benefit 01 onty tempoiaiy clearing of the urine oi relief of symptoms 

The cause of the infection m 25 cases was lesidual unne due to lowei unnaiy 
tract disease, which foi some reason could not be eliminated, such as piostatic 
caicinoma or hypertrophy (1G cases), vesical dneiticulum 01 hypotonia (6 cases) 
Clnomc uppei unnaiy tiact infection was piesent in 22 cases, some of which weie 
secondary to the lowei tiact obstructive lesions 

The piedommant organism was E coll commumor Five othei organisms 
were identified by culture 

The dose m most cases was 2 tablets ( 5 gm ) q l d for 5 days, then 1 tablet 
(25 gm) qid foi the remamdei of the time of medication, a few took one 
tablet ( 25 gm ) b l d The total amount taken was as follows One case less than 
100 tablets (25 gm ), 3G cases 100 to 500 tablets (25 to 125 gm ), one case moie 
than 500 tablets (125 gm) The length of time of medication was 1 case less 
than 2 weeks, 24 cases, 2 to G weeks, 13 cases, more than G weeks 

The results of treatment were as follows Good, 17 cases, urine became clear 
and symptoms subsided while undei tieatment, fan, 10 cases, mfection reduced 
and symptoms became less oi subsided, pool, 11 cases, no evident change in 
uune or symptoms Results weie not consistently poor with any one type of 
organism except that the only case of A aerogenes was in this gioup Six of this 
group of poor results had previous anti mfection drugs without benefit 

Untoward reactions to Thiosulfil weie few One patient complained that her 
stomach and eyes burned and her head was thick so that medication was dis 
continued One was somewhat dizzy and had slight itching, one had slight diar- 
lhea There were no othei untoward reactions even though many patients pie 
viously had unfavoiable leactions to other anti infection agents Complete blood 
counts were done on 10 patients aftci they had been on Thiosulfil foi fiom 2 to 6 
weeks There was no evidence that the drug made any change in the blood count 

SUMMARX AND CONCLUSIONS 

Thiosulfil ga\e beneficial lesults m 75 pei cent of 38 cases of chrome unnaiy 
tiact infections, most of which had not responded, oi had unfavoiable leactions 
to othei anti infection drugs It is useful for palliation m chrome uiinary tiact 
infections that aie due to pathological conditions which cannot be cured The 
drug can be taken o\ei a long penod of time with piactically no untoward side 
leactions 

1216 Wilslure Blid , Los Angeles 17, Calif 

Accepted for publication April 10 1953 

Thiosullil (A>erst Mclvenn i 4. Ilamson) is the sulfonamide, 2 sulphamlamide, 5 methyl, 
13 4 tlnodl izole 
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CLINICAL USE OF CYTAL IN UROLOGY 
T. L. SCHULTE, HOWARD J. HAMMER and LLOYD R. REYNOLDS 

Cytal* is a safe, nonhemolytic irrigating fluid which is helpful in the manage¬ 
ment of patients with transurethral prostatic surgery as well as patients managed 
transurethrally for tumor of the bladder. Originally Cytal was selected from a 
choice of 30 nonhemolytic solutions because of its optical superiority when 
viewed through the lens of the resectoscope. In testing this point, the various 
solutions were mixed with the proper concentration of the washings from irrigat¬ 
ing fluid after transurethral resection where human blood was present in order 
to establish a controlled situation simulating conditions found in the operating 
room. Subsequently, it was noted that Cytal had an additional attribute in that 
it reduced the tendencj'- of blood to form free clots in the bladder and to obstruct 
the irrigation catheter postoperatively. 

In this study the solution diluted 1 part Cytal to 9 parts sterile water was 
used in transurethral resections, using both the direct vision Thompson resecto¬ 
scope and the lens Stern-McCarthy resectoscope, in over 100 patients for a 
period of more than one year. The advantages of any nonhemolytic fluid most 
especially are at the conclusion of the operative procedure where most of the 
prostatic tissue has been removed down to or near the capsule and when a flow 
of irrigating fluid into the venous system might occur. It is in this type of case 
where the solution naturally has its greatest safety factor. 

However, at this stage of the operative procedure there is another problem 
which deserves consideration. There usually forms, especially on the floor of 
the prostatic bed behind the verumontanum, extending from approximately 4 
to 8 o’clock, a clot which results from venous ooze. As eveiyone knows, this clot 
is troublesome and must be scraped off with the loop before adequate fulguration 
and hemostasis are accomplished. Using water or other common irrigating fluids, 
the clot forms a hard mass on the loop of the resectoscope and must be removed. 
During the ensuing time more bleeding and more clot occur in the base. There¬ 
fore, much time is wasted with this procedure using water. However, while using 
Cytal, this clot is soft, readily washes away, and does not adhere to the loop; 
and at the bleeding point the venous ooze readily can be seen and fulgurated, 
actually saving time and preventing the necessity of removing the loop from the 
instrument and cleaning it. 

In the transurethral management of bladder tumors it is well to consider using 
Cytal. Cutting deeply into the bladder wall, as one must do in order to prevent 
local recurrence at the site of the tumor, the same problem is presented as in 
doing a transurethral resection of the prostate when one resects deeply into the 
prostatic capsule where venous sinuses and large veins may be exposed to the 

Accepted for publication March IS, 1953. 

* A solution, each 100 cc of which contains: Sorbitol 27.00 gm; Mannitol 5.40 gm; Methyl 
parahydroxybenzoate 5.0 mg; Propyl parahydroxybenzoate 1.0 nig; Butyl parahydroxy¬ 
benzoate 1.0 mg. 
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irrigating fluid. It is in these patients that Cytal has a very definite safety factor. 
Again, as in the tiansurethial resection of the prostate, theie may be a consider¬ 
able amount of venous ooze at the base of the tumor site. Cytal facilitates de¬ 
termining the exact point of the bleeding. 

After using Cytal as an irrigating solution in the transurethral management of 
prostatie lesection and in the transurethral lesection of bladder tumors, it oc¬ 
curred to us that it might be worth while to use this as a postoperative irrigating 
fluid. This has been done in over a hundred patients using the diluted solution 
as an irrigating medium rather than saline. It has also been used in concentrated 
form to prevent firm clots if bleeding becomes excessive. 

The leason why we considered using Cytal as a postoperative inigant after 
transurethral resection of the prostate or transurethral resection for bladder 
tumor was because we had the unfortunate experience of seeing three patients 
with masses of fibrin in the bladder. One of these was a woman 94 years of age 
who had had a resection for bladder tumor, was dismissed with clear uiine, and 
during her course at home (she was ambulatory) developed some bleeding. She 
did not call our attention to this. Because of her age, her family did not seek 
fuither medical advice. The patient apparently continued to bleed slowly into 
the bladder. She subsequently developed bladder spasms and urinary incon¬ 
tinence and for this leason was hospitalized. At this time cystoscopy revealed a 
mass about the size of a tennis ball, grayish white, and almost cartilaginous in 
consistency, which requited suprapubic cystotomy to lemove this mass which 
proved to be fibim (fig. 1). 

In two subsequent patients who were irrigated with saline masses of fibrin 
developed in the bladder. These both lequired cystoscopy under anesthesia 



Fio 1 Gross section of fibrin clot removed from biadder. Color 
sistency tiiat of benign adenomatous prostatic tissue. 


is greyish nhite; con- 
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and an actual resection of the clot using the direct vision Thompson resectoscope. 
In each case the clot was, as in the first patient, grayish -white and firm, in con¬ 
sistency similar to the tissue of benign prostatic hypertrophy, and in each was 
about the size of a golf ball. 

It occurred to us that perhaps irrigating with saline might be washing away 
the red blood cells but leaving fibrin to form a mass which could give subsequent 
difficulty. We have all had experience with the formation of a hard clot in the 
bladder following irrigation through a catheter postoperatively. Apparently the 
saline contributes to the firmness of the clot. The dark color is due to the hemo¬ 
globin. It was not until we observed these three patients cited, who had a grayish 
white fibrin clot of good size, that we became aware of its significance. We then 
realized that if, instead of using saline, we employed some other solution, one 
which would not so firmly precipitate the fibrin, we might avoid this difficulty. 

Accordingly, Cytal solution was used to irrigate indwelling catheters postopera¬ 
tively for transurethral resection of the prostate and of bladder tumors. It was 
found that whereas in using saline one was required to irrigate the catheter, for 
example every 15 minutes, using the diluted Cytal, one need irrigate the bladder 
only every hour to an hour and a half or even longer. It -was found that with this 
solution the aspirated material returns a smoky red color rather than the usual 
red color as when saline is used. It is also free of any firm clots. Among patients 
who had postoperative bleeding after the catheter had been removed and had to 
be replaced, frequently clots were present in the bladder. A concentrated solution 
of Cytal softened these clots and made it possible to evacuate them completely; 
whereas, using saline, the clots would remain firm enough so that they would 
not come through a rubber catheter and would require an anesthetic and evacua¬ 
tion of the clots in the operating room. We consider this a distinct advantage 
from the standpoint of safety to the patient. We have, therefore, used this solu¬ 
tion more or less routinely in the management of postoperative irrigation in the 
transurethral resection of the prostate and of transurethral resection for bladder 
tumors. 

We have recently used Cytal in a series of 10 patients -who had suprapubic 
prostatectomy and enucleation of the gland with a primary closure of the bladder. 
A polyethylene drain was left down to the closure of the bladder and brought 
out suprapubically, and a catheter was inserted from below and managed exactly 
as a transurethral resection. 

In one of these patients subsequent postoperative hemorrhage developed, and 
it was necessary to return the patient to the operating room on his fourth day 
and fulgurate the arterial bleeder transurethrally exactly as in a transurethral 
resection. This was accomplished without difficulty, using the Cytal solution 
during the procedure as well as afterwards; and in these patients there was no 
suprapubic drainage of urine. The wound healed primarily; there was no evidence 
of irritation, and no apparent evidence of interference with -wound healing. The 
same advantages in the irrigation of these patients were present as in the manage¬ 
ment of the closed transurethral procedures. 
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Iu conclusion, therefoie, we believe that Cytal is a safe solution nlncli is non- 
irritating to tissues, does not mterfeie with wound healing, and does not cause 
prolonged postoperative bleeding In using the solution as a postoperative irri- 
gant, it is not necessiuy to migate nearly as often as when using saline, and 
apparently theie is no danger of the foimation of a haid clot Natuially, artenal 
bleeding must be managed by electrocoagulation As far as venous ooze is con¬ 
cerned, this can be well managed using the Cytal solution which is a i eiy definite 
adjunct m the management of patients with piostatic 01 bladdei tumor suigery 

909 Hyde St, San Francisco, Calif 
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aud an actual resection of the clot using the direct vision Thompson resectoscope. 
In each case the clot was, as in the first patient, grayish white and firm, in con¬ 
sistency similar to the tissue of benign prostatic hypertrophy, and in each was 
about the size of a golf ball. 

It occurred to us that perhaps irrigating with saline might be washing away 
the red blood cells but leaving fibrin to form a mass which could give subsequent 
difficulty. We have all had experience with the formation of a hard clot in the 
bladder following irrigation through a catheter postoperatively. Apparently the 
saline contributes to the firmness of the clot. The dark color is due to the hemo¬ 
globin. It was not until we observed these three patients cited, who had a grayish 
white fibrin clot of good size, that we became aware of its significance. We then 
realized that if, instead of using saline, we employed some other solution, one 
which would not so firmly precipitate the fibrin, we might avoid this difficulty. 

Accordingly, Cytal solution was used to irrigate indwelling catheters postopera¬ 
tively for transurethral resection of the prostate and of bladder tumors. It was 
found that whereas in using saline one was required to irrigate the catheter, for 
example eveiy 15 minutes, using the diluted Cytal, one need irrigate the bladder 
only every hour to an hour and a half or even longer. It was found that with this 
solution the aspirated material returns a smoky red color rather than the usual 
red color as when saline is used. It is also free of any firm clots. Among patients 
who had postoperative bleeding after the catheter had been removed and had to 
be replaced, frequently clots were present in the bladder. A concentrated solution 
of Cytal softened these clots and made it possible to evacuate them completely; 
whereas, using saline, the clots would remain firm enough so that they would 
not come through a rubber catheter and would require an anesthetic and evacua¬ 
tion of the clots in the operating room. We consider this a distinct advantage 
from the standpoint of safety to the patient. We have, therefore, used tins solu¬ 
tion more or less routinely in the management of postoperative irrigation in the 
transurethral resection of the prostate and of transurethral resection for bladder 
tumors. 

We have recently used Cytal in a series of 10 patients who had suprapubic 
prostatectomy and enucleation of the gland with a primary closure of the bladder. 
A polyethylene drain was left down to the closure of the bladder and brought 
out suprapubically, and a catheter was inserted from below and managed exactly 
as a transurethral resection. 

In one of these patients subsequent postoperative hemorrhage developed, and 
it was necessary to return the patient to the operating room on his fourth day 
and fulgurate the arterial bleeder transurethrally exactly as in a transurethral 
resection. This was accomplished without difficulty, using the Cytal solution 
during the procedure as well as afterwards; and in these patients there was no 
suprapubic drainage of urine. The wound healed primarily; there was no evidence 
of irritation, and no apparent evidence of interference with wound healing. The 
same advantages in the irrigation of these patients were present as in the manage¬ 
ment of the closed transurethral procedures. 
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IubAi Bi im>hR Substitution Justin J Cordonmer >nd (bj invitation) Harvey Butcher, 
St Louis, Mo 

Uretero Enterostomy,‘Combinld* Technique Wj l uut F Le ulbetter and (by invitation) 
Bui dick G Clarke, Boston, M iss 

Foley ^ Pi asti and Mechanism of \\omalous Vessel Obstruction Ficdcnc D B 
Folej, St Paul, Minn 

tuesdu, junf 1 

Motion Pictures, 8 00 to 9 00 a m 

CiNEFLUonoGUAimc Studies of Bi adder and Urethral Function in Human and Doo 
John A Benj umn, Ilochcster, N Y 

Culp Paeloi last* John K Lattimcr, Archie Dc m and (b> mvit ition) Herm in Wechslcr, 
Roland Kohen and J ick Holden, New York, N Y 

Ureteral Surgery Without Intubation Frank C Hamm, Brooklyn, N Y 

Scientific Sessions 

Permanent Diversion of the Uriniry Stream John Iv deVries, Eist Orange, N J 
Discussion Austin I Dodson, Sr , Richmond, Vi 

New Operation for Uuin ary Diaersion Osw ddS Lowale> md (bj invitation) Thomas 
H Johnson, New Yoik, N Y 
Discussion James W Mcrricks, Chic igo, III 

‘Combined* Uretero Enterostomy Technique Results After Four Years* Trim 
Wjland F Leadbettor, Boston, Mass 
Discussion Justm J Cordonmer, St Louts, Mo 

Squamous Epithelium of the Human Female Trigone, i Possible E\plmatton for Its 
Occurrence Charles Ne>, New York, N Y 
Discussion Re\ E Van Duzcn, D ill is, Tex is 

Cikeflurograuuc Studies of Bladdlu and Urethral Function John A Bcnjammand 
(by invitation) Frederic T Joint, George H Ramacj, James S Watson and S>dne> 
Wemberg, Rochester, N Y 
Discussion Norbome B Powell, Houston Texas 

Further Studies in Detection and Di AGNObis of Prostatic Carcinoma J Iv Cline (by 
invitation), Birmingham, Ala 

A Clinical, Catological and Serological Approach to Earla Detection of Cancer 
of the Prostate Gland A Preliminary Report Milton M Coplan, Fi ink M Woods, 
Perr> D Melvin md (b> invitation) S A Gunn and J E Aj re, Miami, Fla 

Prospects for Earlier Diagnosis of Carcinoma of the Prostate Gland William F 
Bo>er (bj invitation), Tulsa, Okla 

Discussions Hcibert Brendlcr (by invitation), New York, N Y , Willi im P Herbst, Sr , 
Washington, D C , John R Hand, Portland, Ore 

WEDNESDAY, JUNE 2 

Motion Pictures, 8:00am to 9 00 a m 

Teuiniquf oi Percutaneous Antegrade Pyelograihy and Trocar Nephrostomy 
Will ud E Goodwin and (bj invitation) Willnm C Cascj , Los Angeles, C ilif 

Transaesicvi Capsular Prostatic Adenectomi Jean Pml Bourque, Montreal, Can ida 

Transverse Incision for Suirapuric Prostatectomy Wa land F Lcadbettcr and (by 
invit ition) Burdick G Cl irke, Boston, Mass 

Scientific Sessions 

IDAANTAIFS OF Till- TiUNSURFTHRAI ReMOAAL OF CERTAIN BLADDER TUMORS WITH A 
Rliout of Latf 1U SUITS in -100 Casts Gtrshom J Thompson, Rocheatei, Minn 
Discussion Ch irlta A W Uhle, Philuielphi t, Pi 
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PROGRAM, ANNUAL MEETING, AMERICAN UROLOGICAL 
ASSOCIATION, MAY 31-JUNE 1, 2, 3, 1954. 
WALDORF-ASTORIA, NEW YORK, N. Y. 

MONDAY, MAY 31 

Motion Pictures, 8:15 a.m. to 9:00 a.m. 

Parasagittal Section Anatomy of Male Pelvis. Willard E. Goodwin and (by invitation) 
Joseph J. Kaufman, Los Angeles, Calif. 

Repair op Vesicovaginal Fistula. James C. Sargent, Milwaukee, Wis. 

Operation for Cure of Vesicovaginal Fistula. Vincent J. O'Conor and (by invitation) 
J. Kenneth Sokol, Chicago, III. 

Scientific Sessions 

Lower Urinary Tract Implants from Clear Cell Carcinoma of Kidney. John E. 
Heslin, William A. Milner and (by invitation) William B. Garlick, Alban 3 % N. Y. 

Discussion: Benjamin S. Abesliouse, Baltimore, Md. 

Modification of Urinary Surface Tension by Oral Glucuronic Acid; its Application in 
Prophylaxis of Urinary Calculi. Harrison C. Harlin and (by invitation) Leon Wiesel, 
Brooklyn, N. Y. 

Ion Binding Properties of Electrophoretically Separable Urinary Colloids in 
Health and in Calculous Disea.se. Fred K. Garvey and (by invitation) William H. 
Boyce and Charles M. Norfleet, Ji , Winston-Salem, N. C. 

Demonstration of a Common R \si< Mechanism in Experimental Renal Calcification 
Produced by Various Ethoom- Methods. Roger Baker and (by invitation) Fran¬ 
cisco Sison, Washington, D t 

Discussions: Edwin L. Prien, H> poUme, Mass.; Howard I. Suby, Boston, Mass.; Rubin 
Flacks, Iowa City, Iowa 

Observations on Healing oi i i. rnl Muscle: Relationship to Intubation Ureterot¬ 
omy. Jack Lapides and Eld t ,lb*i v (by invitation), Ann Arbor, Mich. 

Experimental Study of Ure i l L pair in Dogs Bearing Upon the Davis Intubated 
Ureterotomy. Saul Boya )- 1 > m i Oscar Duque (by invitation), Durham, N. C. 

Discussions: Samuel A. Vest, t h itcsville, Va.; Edward W. Campbell, Philadelphia, 
Pa. 

Aortography. J. Sydney Rittci, Ne* York, N. Y. 

Discussions: Parke G. Smith, Miami, Fla.; 0. A. Nelson, Seattle, Wash. 

Special Problems of Urinary Control in Patients with Multiple Sclerosis. S. 
Richard Muellner. Boston, Mass 

Discussion: R. Carl Bunts, Richmond, Va. 

Clinical and Histochemical Study of Acid and Alkaline Phosphatase in Normal and 
Abnormal Prosiatic Tissue (Third Prize, Essay Contest). John B. Goetsch (by in¬ 
vitation), Ne« Haven, Conn, 

Motion Pictures, 2:00 p.m. to 5:00 p.m. 

The Cooney-Horton Operation for Incontinence in the Male. Frederick A. Lloyd, 
Chicago, Ill. 

Urinary Incontinence, Surgical Treatment. Albert Vergds-Fldque, New York, N. d ■ 

Operation for Total Urinary Incontinence. George H. Strong, Philadelphia, Pa. and 
(by invitation) Lt.. Col. K. E. Van Buskirk, Washington, D. C. 

New Operation for Diversion of the Urine with Voluntary Control of Feces and 
Urine. Oswald S. Lowsley and (by invitation) Thomas H. Johnson, New York, N. Y. 
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Treatment ok Hypospadias, Donald H. Smith, San Francisco Calif. 

New Method fob the Construction ok the Urethra in Cases of Hypospadias. Victor 
F. Marshall and (by invitation) Robert M. Spellman, New York, N. Y. 

The Pedicle Tube-Flap Method for Hypospadias. David M. Davis, Philadelphia, Pa. 

Discussions: John N. Robinson, New’ York, N. Y.; Tracy 0. Powell, Los Angeles, Calif.; 
Arthur B. Cecil, Los Angeles, Calif. 

Experimental Use of Seromuscular Grafts in Bladder Reconstruction (Honorable 
Mention, Essay Contest). Horace D. Marucci and William C. Shoemaker (by invita¬ 
tion), Philadelphia, Pa. 

Carcinoma of the Glans Penis. William J. Staubitz and Melbourne H, Lent (by invita¬ 
tion) and Oscar J. Oherkirchcr, Buffalo, N. Y. 

Secondary Malignant Infiltration of the Penis; Report of Three Cases with 
Surgical Treatment. Frank C. Ilamm and (by invitation) S. R. Weinberg, Brooklyn. 
N. Y. 

Discussions: Archie L. Dean, New York, N. Y.; Chester A. Fort, Jr., Atlanta, Ga. 

The Eleventh Rib, Subpleural, Approach to Kidney and Adrenal. Lorandc M. W >rd- 
ruff (by invitation), Brookline, Mass. 

Discussion: George R. Nogam at su, New York, N. Y. 
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Percutaneous Antegrade Pyelography and Hydronephrosis (First Prize, Essay Con¬ 
test), William C. Casey (by invitation) and Willard E. Goodwin, Los Angeles, Calif. 

The Hole of the Adrenal Cortex in Prostatic Growth. Pablo Morales and Herbert 
Brendler (by invitation) and Robert S. Hotchkiss, New York, N. Y. 

Discussion: William Wallace Scott, Baltimore, Md. 

Radical Retropubic (Suprapubic) Prostatectomy for Cancer. Richard Chute, Boston, 
Mass. 

Discussion: Hugh J. Jewett, Baltimore, Md. 

‘Secondary’ Regression in Carcinoma of Prostate after Orchiectomy. Vincent J. 

• O’Conor and (by invitation) J. Kenneth Sokol, Chicago, Ill. 

Discussion: Edwin P. Alyea, Durham, N. C. 

Progress in Perineal Prostatectomy: Report of 2050 Consecutive Patients. Leroy 
W. Lee and Edwin Davis, Omaha, Neb. 

Discussion: William A. Barrett, Pittsburgh, Pa. 

The Sexual Function in Paraplegia. Herbert S. Talbot, West Roxbury, Mass. 

Discussion; George C. Prather, Brookline, Mass. 

Malignant Testicular Tumors. Samuel L. Raines and (by invitation) Tom Hurdle, 
Memphis, Tenn. 

Classification of Tumors of the Testis. Meyer M. Melicow, New York, N. Y. 

Discussions: Lloyd G. Lewis, Washington, D. C.; Albert E. Bothe, Philadelphia, Pa. 

Presidential Address: The American Urological Association; Reflections on the Past, 
Present and Future. J. A. Campbell Colston, Baltimore, Md. 

The Ramon Guiteras Lecture: Clinical and Laboratory Research Concerning 
Mechanisms of Formation and Control of Calculus Disease of the Kidney. 
John Eager Howard, Associate Professor of Medicine, Johns Hopkins University School 
of Medicine, Baltimore, Md. 


THURSDAY, JUNE 3 

Motion Pictures, 8:00 a.m, to 9:00 a.m. 

Renal Bisection. George W. Slaughter, New York, N. Y. 

Infrapubic Prostatectomy. J. Sydney Ritter, New York, N. Y. 

Radical Retropubic Prostatectomy. Richard Chute, Boston, Mass. 

Scientific Sessions 

Symposium: Use of Antibiotics in Urology 

Treatment of Nonspecific Infections. Wallace H. Herrell (by invitation), Lexington, 
Ivy. 

Treatment of Specific Infections. John K. Lattimer, New York, N. Y. 

Toxicity Following Therapy with Care of the Patient. Perrin H. Long (by invi-« 
tation), New York, N. Y. 

Sterility in Women with Adrenogenital Syndrome Treated by Adrenalectomy 
and by Cortisone. Seymour F. Wilhelm and (by invitation) Robert G. Marks, New 
York, N. Y. 

Discussion: George F. Cahill, New York, N. Y. 

The Intussuscepted Ileal Cystostomy (Second Prize, Essay Contest). Gilbert I. Smith 
and Frank Hinman, Jr. (by invitation), Los Angeles, Calif. 

A New Development for Lightbearing Surgical Instruments. Henry Bodner, Los 
Angeles, Calif. 

Discussion: J. Robert Rinker, Augusta, Ga. 
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Treatment of Hyiosvmmvj Donald II Smith, San Th musco Oihf 
Nlw Method ion the Construction ot tiil Ur»tiirv in Cvses of Hyiosi vdi vs Vietoi 
I Marsh ill md (by invit ition) Robert M Spcllm m, New York, N Y 
The Ploici e Tubl Pi vp Method ton Hyi osi adi vs David M D ivis, Phil idelphi i, P i 
Discussions John N Robinson, New York, N Y , Tracv 0 Powell, Los Angeles, C ilif , 
Arthur B Cecil, Los Angeles, Cdif 

Ekieiumentvi Use ot Seromuscui vu Grvfts in Bl vddeii Reconstruciion (Honorable 
Mention, Ess iy Contest) Horace D Mirucci md Willi un C Shoemaker (b^ invit a 
tion), Phil idclphia, Pa 

C vrcinomv of the Glans Penis William J St rnbitz md Melbourne H Lent (by invit a 
tian) and Oscir J Oberkireher, Buffalo, N \ 

Secondary Malign vnt Infiltration or the Penis,, Retort oi Three Cases with 
Surgicvl Trevtmlnt FiinkC II imm md (bj invit ition) S R Wembeig, Brooklyn 
NY 

Discussions Arclno L De ui New York, N Y , Chester A Tort, Jr , Atlanta, G i 

The Eleventh Uib, Suupi eurvl Ai i no veu to Kidney and Vduenvl LoiandoM Ward 
mil’ (bj invitation), Brookline, Mass 
Discussion Geoige It Nngamatsu, New York, N Y 



SCIENTIFIC EXHIBIT* 

Dr. Samuel A. Vest, Chairman 

The Biocolloids of Urine in Health and in Calculous Disease. William H. Boyce 
(by invitation), FredK. Garvey and (by invitation) CharlesM. Norfleet, Jr., Winston- 
Salem, N. C. 

Experiments with Frozen Spermatozoa. R. G. Bunge and (by invitation) J. K. Sherman, 
Iowa City, Iowa 

Retrocaval Ureter, New Technique op Diagnosis and Treatment. Donald A. Burke, 
William H. Muller (by invitation) and Willard E. Goodwin, Los Angeles, Calif. 

Technique of Radical Retropubic Prostatectomy. Richard Chute, Boston, Mass. 

Photographic History of the American Urological Association. Wirt B. Dakin, Los 
Angeles, Calif. 

Perineal Prostatectomy: Results in 2050 Consecutive Patients. Edwin Davis and 
Leroy W. Lee, Omaha, Neb. 

Permanent Nephrostomy. John K. deVries, East Orange, N. J. 

Percutaneous Needle Puncture Antegrade Pyelography and Trocar Nephrostomy 
in Hydronephrosis. Willard E. Goodwin and (by invitation) William C. Casey, Los 
Angeles, Calif. 

The Intussuscepted Ileal Cystostomy. Frank Hinman, Jr. and Gilbert I. Smith (by 
invitation), San Francisco, Calif. 

Chemotherapy of Renal Tuberculosis. John K. Lattimer and (by invitation) Roland 
Kohen and Louis L. Spivack, New York, N. Y. 

Uretero-Enterostomy: 'Combined’ Technique and Results. Wyland F. Leadbetter and 
(by invitation) Burdick G. Clark, Boston, Mass. 

A New Artificial Bladder Operation. Oswald S. Lowsley and (by invitation) Thomas 
II. Johnson, New York, N. Y. 

Roentgen Grid Therapy for Advanced Carcinoma of the Bladder. Hirsch Marks 
(by invitation), New York, N. Y. 

Classification of Tumors of the Testis. Meyer M. Melicow, New York, N. Y. 

Plastic Tubing in Pelvioplasty. William L. McLaughlin, Hanover, N. H. 

A Urological Operating Cradle. George R. Nagamatsu, New York, N. Y. 

Aortography Associated with Retroperitoneal Pneumography and Pyelography. 
Alejandro Paloma and (by invitation) Eduardo Lizarralde A., Dagoberto Sosa M. and 
Estuardo Zirion, Guatemala, C. A. 

Polycystic Disease of the Kidney. John F. Patton and (by invitation) Neal S. Bricker, 
Denver, Colo. 

Urinary Surface Tension, Colloids and Calculi. R. A. Ravich and E. F. Revici (by 
invitation) and A. Ravich, Brooklyn, N. Y. 

Infrapubic Prostatectomy. J. Sydney Ritter and (by invitation) A. A. Johnson and Henry 
Ritter, Jr., New York, N. Y. 

Rhabdomyosarcoma of the Bladder. Edgar A. Slotkin and (by invitation) Robert DeW. 
Davis, Buffalo, N, Y. 

Surgical Treatment of Hypospadias. Donald R. Smith, San Francisco, Calif. 

Ureteroplasties. Albert Verges-Flaqud, New York, .\ T . Y. 

Sterility in Women with Adrenogenital Syndrome Treated by Adrenalectomy 
and by Cortisone’. Seymour F. Wilhelm and (by invitation) Robert G. Marks, New 
York, N. Y. 

Ihe Eleventh Rib, Subpleural, Approach to Kidney and Adrenal. Lorande M. Wood¬ 
ruff (by invitation), Boston, Mass. 

* The Scientific Exhibit has been erected under the supervision of the Director of Ex¬ 
hibits, Mr. William P. Didusch. 
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TECHNICAL EXHIBITS 

Mr. William P. Didusch, Director 

NAME AND ADDRESS OF FIRM BOOTH NUMBER 

Adelphia Surgical Co Inc, Biookljn, N Y 17 

Aaibutainer Co , New York, NY 53 

American Castoscopl Makers, Inc , New York, N Y 38, 39, 40, 41,42, 43,49, 50, 51, 

52, 53, 54, 55, 56 

Astra Pharmaceutical Products, Inc , Worcester, Mass 26 

Aierst, McKenna A Harrison, Ltd , New Yoik, N. Y 25 

C R Bard, Inc , Summit, N J 28, 29, 30, 31, 32 

Birtculr Corporation, Los Angles, Calif \\ t 12 

Cmv Pharmaceutical pRooucib, Inc, Summit, N J 48 

Clinical Specialties, St Paul, Minn 13 

Coca Cola Company, Atlanta, Ga 35 

Eaton Laboratories, Inc, Norwich, NY 6 

Gomco Surgical Manufacturing Corp , Buffalo, NY 45 

Grune & Stratton, Inc , Neiv York, NY 4 

Hoffmann LaRoche, Inc, Nutlej, N J 14 15 

Kalak Water Co of N Y Inc, New Yoik, NY 21 

Liebel Flausheim Co , Cincinnati, O 37 

J B Lippincott Co , Philadelphia, Pa 3 

Maliinckrodt Chemical Works, St Louis, Mo 1 2 

S E Massengill Co , Bristol, Tenn ’ 5 

Ww S Merrell Co , Cincinnati, O jq 

Metro Medical Distributors, Inc , New York, NY 39 

V Mueller and Co , Clucigo, Ill 

National Electric Instrument Co Inc, Elmhurst, NY 7 

Nepera Chemical Co Inc, Yonkeis, N Y 20 

Panraa Corporation, New York, N ^ 67 

Chas Pfizer and Co Inc , Brooklyn, N Y 22 

Radium Chemical Co Inc , New York, N Y 45 

Radium Emanation Corp , Now York, N Y 34 

Schering Corp , Bloomfield, 2' j 44 

B II Squibb & Sons, New Yoik, 2s Y 18 19 

Williams & Wilkins Co , Biltimore, Md ’ 27 

Winthrop Stearns, Inc , New York, N Y 03 24 
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ESSENTIAL RENAL HEMATURIA 
II EDWARD AI\cWAIION and ROCCO LATORRAG V 

From the Department of Pathology, New England Medical Center, Boston, Mass 

Ill the course of a routine examination of a kidney removed because of "es¬ 
sential hematuna,” in which no gioss lesion othei than a small aiea of conges¬ 
tion at the fornix of one of the minor calyces was found, a chance histological 
section levealed a dnect channel of communication between the lumen of a 
dilated venous sinus and the adjoining calyx The exact site of communication 
was at the foinix, where a narrow lumen, lined in pait by endothelium and in 
pait by transitional epithelium foimed the connecting link Theie was no signifi¬ 
cant niflammatoiy leaetion, no concretion, no tumoi and no evidence of thiom- 
bosis This finding initiated a search for similar lesions in kidneys removed for 
unexplained hematuna 

In the couise of tlnee months, two additional kidneys have been submitted 
to the laboiatoiy foi study, with the clinical diagnosis of “essential hematuria ” 
Each of these was very caiefully examined, and serial sections were cut from 
the region of the foimces In each of these kidneys a direct channel of com¬ 
munication between vein aud calyx was found This finding of a xeiy simple 
souice of bleeding common to these three consecutive cases of “essential renal 
hematuna” is the basis for this repoit 

Foi yeais the term “essential hematuna” has been used in the clime and in 
the laboiatoiy to designate cases of severe, lecurient, umlateial bleeding fiom 
the kidney m the absence of either an obvious source oi mechamsm of liemor- 
lhage Palliative treatment has usually been unsatisfactory, and as a lesult 
nephiectomy has become the accepted form of therapy Although this has 
pro\ en to be helpful to the patient, it has thrown little light on the nature of 
the underlying disease In few cases an obvious site of bleeding has been found 
by the pathologist, but with these few exceptions the kidney has failed to leveal 
its seciet As a consequence there has giown up in the clinic an an of mysticism 
about this condition and m the laboratory, a sense of defeat 

CXSE REPORTS 

Case 1 L W (Hospital No 142539 M H ), a 51 year old man, for a penod of 
2 weeks had obseived a progiessive change in coloi of mine until it seemed that 
he was passing frank blood Cystoscopy levealed profuse bleeding fiom the 
right upper uiinaiy tiact Retrogiade pyelogiapliy showed distorted filling of 
medial calyces of light kidney There was no definite evidence of tumoi or con- 
cietiou The ureter was noimal Bleeding could not be controlled and nephiec¬ 
tomy was impelatixe The postopeiative condition was good, and convalescence 
has been une\ entful 

Hus kidney (S 52 1917 M H ) on gioss examination was regulai in size, shape 
and consistence The capsule shipped easily from a smooth coitex Petechial 

Presented it i meeting of the New England Society of Pathologists i\In> 19, 1953 
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Fig. 1 (S-52-1947). Section of kidney showing exact point of communication between 
calyx on right and lumen of large gaping venous sinus on left. Channel uniting these two 
contains scattered red blood cells and little plasma. Lower surface of channel is partially 
lined by narrow layer of transitional epithelium continuous with mucosa of calyx on right. 
Opposing upper surface is lined by vascular endothelium which continues on left to line 
venous sinus. X 150 

hemorrhages were found in the cortex, and there was fresh bleeding beneath 
the mucosa of much of the pelvis. There was no hydronephrosis, and a very 
careful examination for signs of inflammation or stone or tumor was fruitless. 
No source for the massive bleeding was found. Histological examination con¬ 
firmed the small areas of bleeding into the cortex and into the loose tissues 
beneath the pelvic mucosa, but what proved to be much more important was 
the unexpected presence of a direct communicating channel between the lumen 
of a large thin-walled venous sinus and one of the calyces {fig. 1). The exact 
site of communication was at the fornix of the calyx. The calyx in this area was 
unusually long and narrow, while the nearby vessels were numerous, thin- 
walled and telangiectatic. The channel of communication was of particular in¬ 
terest in that one wall, in the plane in which the section was cut, was lined by 
transitional epithelium continuous with the visceral surface of the calyx, where¬ 
as the opposing surface was lined by the vascular endothelium of the involved 
vessel. 

Case 2. F. H. (Hospital No. 74576 N.E.C.H.), a 56 year-old woman, com¬ 
plained of painless hematuria of three days’ duration. The urine was bright red. 
There was no history of injury, but for one year the patient had noticed urgency 
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of uimation Theie was no frequency, noctum 01 burning Umialysis revealed 
0 01 pei cent albumin, specific giavity 1 025, mid many led blood cells On 
cystoscopy, blood Mas seen flowing from left uietei, but a letiogiade pyelogram 
on the left was lead as licgatne This kidney was explored and neplnectomy 
was peiformed Convalesence was une\entful, and the unne has lemamed free 
of led blood cells 

This kidney (S 53 297 N E M C ) Mas ciuite icgulai in lespect to size, shape, 
coloi and consistence Hemiseetion levealed a \ery small blood clot lightly 
adheient to the inner suiface of one of the mmoi calyces Vessels thiougliout 
the penpelvic fat m the legion of the lulus weie congested A laige block to 
include the entile calyx containing the blood clot was selected foi examination, 
and senal sections ueie picpaied for study Miuoscopio examination again re 
vealed an open < ommumcation between the lumen of one of the laige tnbutaries 
of the leual \ em and the adjacent caljx As m the fiist case, the point of com¬ 
munication was at the fornix (fig 2) It is important to point out that this 
channel of commumcation was only seen in tlnee consecutive sections of the 
many senal sections piepaied from tins area The wall of the venous sinus was 
leprexented by a single layei of endothelial cells Theie was no mflammatoiy 
leaction, noi was theie any owdence of tlnombosis The small blood clot that 
was visible in the gross specimen was lightly attached to a small baie aiea of 
the calyx immediately adjacent to the point of commumcation Sections from 
the lemamdci of the kidney weie essentially free of disease 

Case 3 V F (Hospital No 43002 M H ), a white man, 24 years of age, was 
admitted complaining of eight days of painless gloss hematuria Theie had 
been some \ ague discomfoit in the lowei back for a few days piecedmg the onset 
of hematuria, but theie had been no injuiy Tile physical examination was es¬ 
sentially noimal The blood piessuie was 120/90 Urinalysis specific gravity 
1 022, albumin 2 plus, many led blood cells, no casts Uiea nitiogen 19 8 mg 
pei cent Sedimentation late 17 mm per houi Cystoscopy showed bleeding 
from the left uieteral orifice Retiograde and excietory pyelogiams were re 
poited as showing an inegular negative shadow within the lateial aspect of the 
left pelvis The kidney was exploied, but the pelvis could not be adequately 
examined in situ, and to lemoxe the source of bleeding, the kidney was excised 
Convalescence was uneventful, and hematuna ceased completely following the 
opeiation 

This kidney (S 53 529 M H ), with the exception of scatteied punctate hemoi 
rhages in the coitex and flame shaped hemoi rhages beneath the mucosa of the 
peh is, was consideied healthy llieie was no lecognizable area of inflammation, 
there was no tumor, and theie weie no concretions No satisfactoiy source of 
bleeding was found to explain the severe hematuria On the basis of eaiher 
studies, the calyces and then formees weie carefully examined, and lepresenta 
five blocks from these aieas weie studied in step sections As in the case of the 
two kidneys aheady descubed, a direct channel of communication was identi¬ 
fied linking one of the thin walled xenous sinuses with one of the calyces in the 
legion of the fonnx (fig 3) The channel was paitially lined on one side by 
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no 3 (S 53 529) Section of kidney in region of fornix of e'ily\ Tins field was selected to 
show evict site of communication between venous sinus above and calyx below A small 
segment of transitional epithelium lias become detached and lies frech in channel uniting 
vein and calyx Note that part of channel is lined by endothelial cells and part by tran 
sitionul epithelium Above and to right, small clustei of epithelial cells is incarcerated in 
organising fibrin X 45 


transitional epithelium and on the other by vasculai endothelium At one point 
theie weie signs of repan m which nests of epithelial cells were incarcerated in 
orgamzmg granulation tissue, and the underlying wall showed a minimal lesorp- 
tive inflammatory leaction 

DISCUSSION 

Most studies of the vasculai bed of the human kidney have been focused on 
the aitenal tree, the capillaiy tuft, the mtertubular system of capillaries, and 
the debatable circulation of the pyiamids Comparatively little attention has 
been gnen to the veins and their sinus like tnbutanes Perhaps this is because 
they me so inconspicuous m kidneys lemoved at opeiation or in otheis ex¬ 
amined at the autopsy table It is generally known, of course, that the renal 
veins are relatively large, that they vary greatly fiom one patient to another, 
that then tnbutanes course anterior and postenoi to the pelvis in the legion 
of the lulus of the kidney, that anastomoses aie common, particularly in the 
legion of the base of the pyiamids and that the left lenal vein occasionally 
passes under the aoita mstead of over it, but few lealue how extraordinarily 
close these vessels may he to the calyces Not infrequently they are incor¬ 
porated m their walls What is equally impoitant is that the tributanes of 




672 


II, E. MacMAHON AND It. latorraca 



Fig. 4 (S-53-529). Section from hilus of kidney. This field was selected to show venous 
sinuses at right and left above, entering a medium vein. Note very thin wall of sinus in 
contrast to thick muscular wall of vein. Lumina of venous sinuses are often larger than veins 
into which they flow. Note particularly abrupt change in character of wall at point sinus 
enters vein. A well-defined ring of smooth muscle encircles sinus as it enters larger thick- 
walled vein. X 140 

branches of the renal vein are often as large or larger than the veins into which 
they flow, that these sinus-like tributaries have extremely thin walls, that they 
possess no valves, and that as they enter the veins there may be a sudden and 
abrupt change in the character of the walls (fig. 4). These peculiarities in the 
renal veins favor the possibility of a direct communication occurring between 
vessel and calyx, and conversely between calyx and vessel, as seen by the roent¬ 
genologist in retrograde pyelograms and referred to as a “pyelovenous reflux.” 

Another territory within the kidney that has been neglected in routine gross 
and histological examinations of this organ is the area comprising the minor 
calyces and in particular, the region of the fornices. In the study of these three 
cases, the pathology in this area revealed the exact source of bleeding. Calyces 
vary considerably in size, in shape, in the structure of their walls and in the 
construction and shape of their fornices and especially in their relationships to 
veins and blood sinuses. 

In these veins and calyces we have two variables, and it would seem that a 
particular combination of these could determine the possibility of establishing a 
direct communication from one to the other, abetted, of course, by the phys- 
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lological variables of piessuie within the calyces oil the one hand and within 
the venous sinuses on the othei In this way anatomical factors would laigely 
determine the site of bleeding, wheieas physiological variants could determine 
the actual mechanism Naturally, m the piesente of a tumoi, stone or inflam¬ 
matory erosions, othei factois could dominate the scene, but in the absence of 
these, simple anatomical lelationships and physiological valiants in piessuie 
alone could initiate massive, rceuiient hemonhage One does not have to look 
beyond the anatomy of the calyx, foimx and adjacent aieolar tissues and vessels 
to explain the occasional occuuence of a pyelovenous leflux in roentgenological 
visualization of the kidney, the extiavasation of urine into the penhilar tissues 
with secondaiy inflammation, and the piobable spiead of infection locally from 
the pelvis into the peripelvic fat, and distally via the blood stieam, from a 
septic focus within the kidney 

An inteiesting feature of the thiee cases pieviously descnbed was the com- 
paratnely slioit duration of the hematuria preceding nephrectomy This may 
explain the conspicuous absence of any seveie or chronic mflammatoiy reaction 
or repaiative process in the aiea of bleeding and may also account for the clarity 
with which these communicating channels could be demonstrated In chiomc 
cases 01 in otlieis in which theie has been a long history of recuuent bleeding, 
one might expect signs of chiomc inflammation and complex patterns of lepair 
m the aiea of hemorrhage—and, unless the exact point of communication be¬ 
tween vein and calyx was found, one could, as we have done in earlier studies, 
ascribe the bleeding to uiflnmmatoiy reaction within the pelvic wall In other 
woids, the mere piesence of an inflammatory leaction 01 icparatixe process m 
01 about the calyceal wall should not be an acceptable ex-planation foi bleeding 
simply because nothing moie was seen 

Still othei factois that may lead to confusion m cases of this type aie the 
small aieas of fiesh bleeding that one so frequently finds beneath the mucosa of 
the pelus, m the pyiamids and in the substance of the cortex of kidneys that 
aie removed at opeiation Little oi no attention is paid to these m cases of 
hematuria m which theie is an obvious condition such as tumoi, stone or tuber¬ 
culosis, but in other cases in winch no gioss lesion is visible, one grasps eageily 
at every petechial hemorihage to explain “the cause of bleeding” We admit 
that where there is fiee blood there may be a possible souice of hematuria, but 
in cases in which theie has been seveie and lccurrent bleeding fiom the kidney, 
one should find the exact source of bleeding, and by this is meant the point of 
communication between a vessel and the unnaiy tract, befoie discussing 
etiological mechanisms Actually, the severe foim of bleeding seen in most 
cases of essential hematuna is not likely to have its origin in capillanes, oi its 
mechanism one of simple diapedesis, but rathei in larger vessels m which theie 
has been a fiank ruptuie Even when tumors oi stones aie found in association 
with massive renal hemonhage, far too little attention has been given to the 
exact site oi mechanism of bleeding It is our impression that the pecuhaiities 
of the tubutaiies of the renal veins both within the kidney parenchyma, and in 
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the areolar tissue adjacent to the calyces, play a very important role iu most 
cases of severe renal hemorrhage irrespective of the type of pathology found 
within this organ. 

LITERATURE 

Our finding in these 3 cases, of a direct channel of communication between 
vein and pelvis is not an original observation, nor is the emphasis that we have 
placed on the importance of the pericalyceal veins in spontaneous bleeding 
from the kidney ours alone, but what we would like to emphasize at this point 
is a fact that we believe has not been significantly appreciated, namely, that a 
more careful search in the region of the fornices may reveal the source of bleed¬ 
ing far more often than is generally found. Fuchs ! in 1925 carefully described 
the very close relationship that exists between the tributaries of the renal 
veins and the mucosa of the fornix. He also pointed out how much more nu¬ 
merous the veins are in this area than the arteries, and though he had not seen 
a case, he postulated that in cases of “essential hematuria,” a careful search of 
the veins adjacent to the fornix would some day reveal the source of bleeding. 
He also was able to show that by increasing the peripelvic pressure, the inter¬ 
lobar veins are compressed, leading to stasis and varix formation distal to the 
point of compression, Dalakapoulos 2 in 1937 gathered together a group of 
cases in which hemangiomas had been found in cortex, pyramids, pelvis and 
ureter in association with severe hematuria, and in reviewing the literature 
relating to hemangiomatous lesions of the kidney, referred to papers by Fenwick, 
Kidd, Jenkins, Wheeler and Schneider, in which angiomatous formations had 
been found either in the tips of the papillae or beneath the pelvic mucosa, but 
in none of these was an actual site of bleeding demonstrated. Meade 3 (1938) 
reported a single case in which a heminephrectomy was performed for un¬ 
explained uncontrollable bleeding from one of two pelves. In this case the 
vessels were described as large and dilated, showing in one area a minute angi¬ 
oma. The site of bleeding was not found, but it was inferred that there probably 
had been a rupture of a dilated vessel on the surface of the pyramid. Corbett 4 
(1939) reported 4 cases of unilateral renal bleeding without clinical evidence of 
disease or abnormality of the kidney in which, following nephrectomy, two 
proved to be early cases of carcinoma, and the remaining two showed a low- 
grade inflammatory reaction. He mentions dilated vessels, but in none of the 4 
cases was a direct site of bleeding demonstrated. Swinney 5 (1939) facetiously 
refers to the “essential hematuria” as a form of bleeding from the kidney in 
which there has been no clinically demonstrable cause, and then goes on to say 
that hemorrhage from a normal kidney does not occur. This paper is based on 
the report of 2 cases, in one of which a small hemangioma was found in one 

1 Fuchs, Felix: Untersuchungen uber die innere Topographie der Niere. Ztschr. f. urol. 
Chir., 18: 164, 1925. 

2 Dalakapoulos, N.: Nierenhiunangiome. Ztschr. f. urol., 31: 458, 1937. 

3 Meade, H.: A case of heminephrectomy for hematuria. Brit. J. Urol. 4: 161, 1938. 

4 Corbett, D. G.: Unilateral renal bleeding without clinical evidence of disease or ab¬ 
normality. J. Urol., 42: 1179, 1939. 

5 Swinney, John: Some aspects of the pathology of essential hematuria. The Newcastle 
Med. J., 19: 51 1939. 
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of the pyramids, while in the other a small hemangiomatous nodule projected 
from the mucosal surface of the pelvis. Riley and Swan 6 (1941) reviewed the 
literature of angiomas of the kidney and stated that not a single angioma had 
been found in the kidneys of 13,219 autopsies done at the Boston City Hospital. 
In this paper they describe a single case of their own and point out, as others 
had done before them, the problems in terminology in distinguishing true 
vascular tumors from collections of telangiectatic vessels in and outside the 
kidney. Johnson and Warwick 7 (1941) in a paper dealing with “essential 
hematuria” described 2 cases of mild recurrent hematuria in which angiomas of 
the pelvis were found, and go on to say that small angiomas may be the “cause 
of essential hematuria”. Bobbitt et al. s (1944) described 2 cases of recurrent 
painless hematuria in which they found dilated veins in the papillae and assumed 
that the source of bleeding in essential hematuria was undoubtedly due to 
vessels rupturing into calyces. Rottino and Mohan 9 (1944) in a paper dealing 
with obscure causes of hematuria describe 3 cases in which hemangiomas were 
found in the kidney. In the first an area of ulceration could be traced from the 
surface of a pyramid into an underlying cavernous hemangioma. In the second 
case there was a double ureter and a double pelvis and many widely dilated 
blood vessels were found beneath the mucosa of the pelvis. The third case was 
from a 61-year-old man who had experienced intermittent bouts of hematuria 
for 36 years. At autopsy a large pyoneplirotic kidney was found. The kidney 
parenchyma was reduced to a thin shell and scattered cauliflower hemangiomas 
were found over the surface of the pelvis. More recently McKay and others 10 
reported two unusual causes of renal hematuria. In one patient they believed 
they could trace the source of bleeding to a ruptured dilated vein in the tip of 
one pyramid. In the second case they attributed the bleeding to capillaries in 
an area of papillitis. In all of these reports attention has been directed at the 
blood vessels, but with the possible exception of one, no direct channel of com¬ 
munication was demonstrated, nor was there any uniformity in respect to the 
type or location of the lesions described. 

THERAPY 

The problem of treatment in “essential hematuria” may be quite as difficult 
as is the search for the site of the hemorrhage, because to temporize may prove 
fatal, and so nephrectomy has become the final common denominator as therapy. 
This, however, is a radical procedure and may seem hardly justified in cases in 
which the kidney is otherwise normal. Unfortunately there has been no agree¬ 
ment on the location or mechanism of bleeding, and many cases, even after 
careful histological examination are still being reported as “site and mechanism 

* Riley, A. and Swan, W. J.: Angioma of the kidney. Urol.& Cutan. Rev., 45: 377, 1941. 

7 IVebb-Joknson, A. and Warwick W. Turner: Essential hematuria. Are lesions of a renal 

papilla a frequent cause? Brit. J. Urol., 13: 127,1941. 

s Bobbitt, R. M., Hoffman, C. H. and Werthammer, S.: Hematuria due to minute changes 
in the renal papillae. J. Urol., 52 : 288, 1944. 

* Rottino, Antonio and Mohan, Herbert: Renal hemangioma. An obscure cause of 
hematuria. J. Urol., 51: 601, 1944. 

10 McKay, H. W., Baird, H. H. and Lynch, K.hi.:Two unusual causes of renal hematuria. 
J. Urol., 61: 1, 1949. 
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of bleeding not found.” Certainly the finding of a similar lesion, in a similar 
site, in three successive kidneys showing no other evidence of disease does not 
warrant considering this the only site or the only lesion that may be found— 
but it does warrant considering such a possibility and should initiate a more 
careful search of this area, with particular emphasis on the tributaries of the 
renal vein. It is of interest that among the palliative forms of therapy two have 
frequently been reported as giving some degree of relief. One of these is bed 
rest and the other decapsulation of the kidney—in either case a lowering of 
venous pressure within the kidney would seem the natural result. Yet, if there 
is a direct channel of communication between vein and pelvis, such forms of 
therapy are not realistic and experience has shown this to be the case. As long 
as one has no idea of the possibilities that are likely to exist in the kidney in 
cases of essential hematuria, nephrectomy would seem to be the therapy of 
choice, but if the lesion that we have demonstrated in these three successive 
kidneys should prove to be a common finding in “essential hematuria” then it 
does not seem beyond the realm of modern surgery to devise a method to treat 
the lesion and possibly save the kidney. 

summary 

Three cases of so-called “essential hematuria” are reported in which a single 
lesion, manifesting itself as a direct channel of communication between the 
pericalyceal venous plexus and the lumen of the calyx was demonstrated as the 
exact site of bleeding. Emphasis is placed on the importance of the venous 
plexus in severe bleeding from the kidney, not only in cases of “essential hema¬ 
turia,” but also in the presence of other kidney lesions. The literature is reviewed 
with particular emphasis on the so-called angiomatous and telangiectatic vascular 
lesions of the kidney. Finally in considering the problem of therapy, one is 
urged to be realistic and to consider the most probable type of lesion that may 
be found and to give more attention to the repair or removal of this lesion in an 
effort to save the entire organ. 

The authors wish to thank Dr. Michael MacKenzie, pathologist to the 
Malden Hospital and Dr. Jacob Dyckman, pathologist to the Miriam Hospital 
in Providence for permission to study two of the kidneys included in this report. 
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BILATERAL CARCINOMA IN POLYCYSTIC RENAL DISEASE—-AN 
UNIQUE CASE 

CAPT AKTHONI A BORSIvI (MC USA) and COL JAMES C KIMBROUGH 

CMC, USA) 

From the Urology Service, Waller Reed 1 rmy Hospital, Washington, D C 

A leview of the liteiatuie fails to leveal any repoited eases of bilateial lenal 
caiunoma in polycystic lenal disease The occunence of umlateial lenal car¬ 
cinoma in polycystic disease, however was reviewed in 1940 by Melicow and 
Gile 1 and in 1952 by Johnson'’ and nine such eases weie found The following is 
believed to be the only known case of bilateral lenal carcinoma m polycystic 
renal disease to be repoited to date 

A 38 yeai old w lute man w as admitted to Waltei Reed Army Hospital on 
March 17, 1948 with intermittent headaches of 2 yeais’ duiation and a painless 
mass in the right flank In 1946 a loutme physical examination icvealed hyper 
tension and a mass in the light flank, but there weie no investigative studies 
made at that time The headaches had been mcieasing in intensity and weie 
usually woise in the morning and subsided somewhat duimg the day Theie was 
no eye, ear, nose or throat disease to account foi these headaches and the mass 
in the light flank caused no symptoms The patient was admitted to the Uiology 
Service foi study of the right flank mass Family history was peitment m that 
one sistei had a thyioid tumoi and another sistei and one nephew weie known 
to have biain tumois Theie was no family history of polycystic lenal disease 

Physical examination showed the patient to be well developed, well liouushed 
and in no distiess His weight was 174 pounds and his blood piessuie 140/90 
The entire physical examination was within noimal limits except that both kid 
neys were enlaiged to palpation and the right kidney was largei and moie nregu 
lar than the left The impiession was that the patient had polycystic disease of 
the kidneys 

Laboiatory studies showed the following Blood urea nitiogen 15 8, uiea 
cleaianee, 89 per cent, urine concentration, 1022, C0 2 volume per cent, 56 2 
(normal 53-72), total piotein, 6 8 pei cent, AG ratio, 3 2 Chest x lay was noi 
mal Excretory urogram showed enlaiged kidneys with some distortion of calyces, 
especially the right mfeiioi calyx, but the typical spidenng effect of polycystic 
kidneys was not present 

On March 30, the light kidney was exploied It was noted that the lowei pole 
was a solid mass of tissue There were many cysts piesent throughout the kidney 
and theie was a multicystic smface Seveial large cysts weie unroofed and otheis 
weie aspirated A fiozen section of tissue was reported as being doubtful At 
this stage of suigeiy, the patient was doing poorly, and in view of the fact that 
no positive diagnosis was made othei than that of polycystic kidney the opera¬ 
tion was completed Peimanent sections of biopsy matenal showed adenocar¬ 
cinoma, theiefore, a light nephrectomy was perfoimed on Apnl 5 (figs 1 and 

1 Melicow M M and Gile Harold J Urol , 43 7G7-773 1940 

! Johnson W E J Urol 63 10 12 19o3 
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Fig. 1. Right kidney showing multiple cysts and multinodular tumor masses. 

2, A). Radiation therapy to the right flank was started. On April 20, the patient 
noticed an unsteady gait and severe headaches but without visual disturbances. 
An electro-encephalogram was reported as being normal. Eye, ear, nose and 
throat consultation was negative. During the next 3 months there were no 
marked changes. In August vomiting of a nonprojectile type developed and 
without nausea. The electro-encephalogram was repeated and revealed left side 
amplitude asymmetry which was considered evidence of metastatic carcinoma. 
A neurosurgical consultant advised against exploration and, therefore, radiation 
to the brain was begun on September 10. The symptoms abated, but in Novem¬ 
ber, headaches and vomiting recurred and radiation was once again started. 
Blood pressure at this time was 220/120. Spinal tap on December 14 revealed 
pressure 260 mm. water and protein, 154 mg./lOO cc. On December 21 his blood 
pressure was 140/100. He received a total of 4800 roentgens through three differ¬ 
ent portals to the brain. In January 1949, he was asymptomatic and all studies 
were within normal limits except for the large left kidney which showed distor¬ 
tion of calyces. Typical spidering was not noted. The patient was discharged to 
outpatient care. 

Second admission: The patient was again admitted to Waiter Reed Army 
Hospital on June 19, 1951, for surgical treatment of the mass in the left flank. 
In the course of follow-up care, the left kidney was found to have at least one 
large cyst and several smaller ones. The patient was asymptomatic except for 
occasional right flank pain. 

Physical examination showed the blood pressure to be 172/110. There was a 
15 by 15 by 15 cm. mass in the left flank which was irregular, nontender, and 
which moved with respirations. The remainder of the physical examination was 
essentially negative. 

Laboratory studies showed both the admission urinalysis and complete blood 
count to be normal. The phenolsulfonphthalein test revealed a 49 per cent ex¬ 
cretion in 60 minutes. On June 26, a urinalysis showed 3 plus albumin; blood urea 
nitrogen, 26. Skeletal and chest x-rays were negative. An excretory urogram re- 
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Fig. 2. it, low power section of right kidney showing adenocarcinoma. B, low 
section of left kidney showing adenocarcinoma. 


power 


vealed an absence of the right renal shadow and fractional visualization of the 
left kidney. 

On June 21, 1951, the left kidney was explored and many cysts were punc¬ 
tured. There were some firm areas which weie suggestive of tumor and a biopsy 
specimen was taken. The postoperative course was uneventful. The pathological 
diagnosis was that of clear cell carcinoma of the kidney (fig. 2, B). The patient 
was started on radiation therapy to the left kidney. The amount of radiation 
received was 5688 roentgens through three portals to the left kidney. 

Third admission: On December 8, 1952, the patient was again admitted to the 
hospital with intermittent chills and fever of 3 days’ duration. He had also had 
severe intermittent left lumbar pains for several months. Three days prior to 
admission he had a fever of 103F with profuse night sweats. There were no 
urinary symptoms. 
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A physical examination revealed the patient to be well developed, but with 
an appearance of being older than his 43 years. Blood pressure was 160/95; 
temperature, 102F. He had slight abdominal tenderness and there was a large 
mass in the left flank which was slightly tender. 

Laboratory studies showed the admission urinafysis to have a 1 plus albumin 
and a specific gravity of 1.016. The white blood count was 5,500. Urine culture 
revealed Escherichia coli and Streptococcus fecalis. The blood urea nitrogen was 
normal. Skeletal survey and chest x-rays were also normal. 

An excretory urogram failed to reveal any visualization of dye. Phenolsulfon- 
phthalein test showed 28 per cent excretion in 30 minutes. The patient was 
treated with streptomycin and penicillin and in 48 hours he was asymptomatic. 
Because of polycystic disease and carcinoma in the remaining kidney, no further 
diagnostic tests were performed. He was discharged on December 17, 1952, to 
be followed in the Outpatient Service. 

DISCUSSION 

The congenital nature of polycystic disease of the kidneys is undisputed. 
Pathogenesis is unknown and many theories have been advanced as to the eti¬ 
ology, but the most widely accepted theory is that of Hildebrandt. 3 The disease 
results as a failure of union between metanephroblastemic elements and the 
collecting tubules originating in its metanephric duct. Cystic formation results 
from blockage of glomerular secretion. 

Nodular cystic enlargement of the kidneys is predominately bilateral. In cases 
thought to be unilateral, histologic study will almost always disclose this anomal¬ 
ous development in the opposite kidney. 

When the renal cysts enlarge, they cause compression atrophy of the renal 
parenchyma and consequently renal failure ensues. 4 

There is no known causal relationship between polycystic disease and car¬ 
cinoma of the kidney. Simultaneous occurrence of these conditions is considered 
to be a coincidence. The prognosis of polycystic disease is especially poor when 
the disease is recognized in childhood and is also poor in adults, although some 
patients live to an old age. When one kidney is removed, survival is not likely 
for more than a year or two, although survival for longer periods has been re¬ 
ported. Treatment of uncomplicated cases is fundamentally the same as for 
nephritis. Hematuria may demand nephrectomy if conservative measures fail 
to stop the bleeding. 

Rovsing 5 has relieved pain in some cases and also has improved renal function 
by cyst puncture. Goldstein 6 has used cyst puncture and marsupialization of the 
kidneys to the wound. In this manner the cysts could continue to be aspirated 
postoperatively. Young employed aspiration and injections of 5 per cent sodium 
morrhuate solution and Fish 7 injected 50 per cent dextose solution. 

3 Campbell, Meredith: Clinical Pediatric Urology: Philadelphia: W. B. Saunders Co.. 
1951. 

* Bobbitt, R. M.: J. Urol., 60: 131-140, 1943. 

3 Rovsing, T.: Am. J. Urol. 8: 120-124, 1912. 

3 Goldstein, A. E.: J. Urol., 34: 536-547, 1935. 

7 Cahill, G. F. and Fish, G. W.: Trans. Am. Assoc. Gonito-Urin. Surg., 38: 81, 1941. 
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Acute symptoms may be relieY'ed and adequate drainage maintained by occa¬ 
sional careful dilatation of the ureters and renal pelvic lavage. Death is almost 
always due to uremia. 

SUMMARY 

A case of bilateral carcinoma in polycystic kidneys is presented. Despite the 
extremely poor prognosis, the patient has survived 5 years and is asymptomatic 
at the present time. A review of the literature fails to disclose any similar case. 

ADDENDUM 

The patient was re-admitted on December 15, 1953 complaining of nausea 
and vomiting, constant occipital headache, and difficulty in maintaining his 
equilibrium. 

A physical examination revealed abnormal bilateral deep tendon reflexes, 
more pronounced on the left side. His blood pressure was 240/140 and there was 
a firm, nontender, fixed 20 cm. mass in the left upper quadrant. The electro¬ 
encephalogram revealed an abnormal record with a slow wave focus in the left 
parieto-oecipital area. 

There was nothing unusual in the laboratory data except that the blood urea 
nitrogen determination was 27 mg. per cent. 

The patient was given 1,942 roentgens to the occipital lobes, but the head¬ 
aches persisted throughout the course of therapy. On February 7, he had a severe 
occipital headache and died shortly thereafter. 

Several tumor areas in the polycystic left kidney were found at autopsy and 
an examination of the brain showed a 2 cm. tumor nodule in the cerebellum 
which had ruptured into the fourth ventricle. There was also a cyst in the cere¬ 
bellum which was filled with old blood and necrosis. This cystic region, the 
pathologist felt, probably represented the cerebral metastases which had been 
destroyed several years earlier by previous radiation therapy. 

Pathological diagnosis: Cerebral metastases, secondary to adenocarcinoma of 
the polycystic kidney. 
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SURFACE SPREAD OF CARCINOMA: REPORT OF TWO CASES IN 

RENAL PELVIC TUMORS 


JAMES R. LISA and JOSEPH D. GIOIA 
From Doctors Hospital, New York, N. Y. 

The noninvasive spread of carcinoma along an epithelial surface may be 
extraordinarily extensive. The macroscopic changes are frequently minimal and 
can easily be overlooked. The importance of this method of spread in relation 
to surgical procedures is obvious. Recently there was encountered, in an ex¬ 
tirpated kidney, an example of this method of tumor spread. A similar case was 
seen by one of us (J. R. L.) at French Hospital in 1944. These two cases form the 
basis of this report. Both were cases of squamous cell carcinoma of the renal 
pelvis. 



Fig. 1. Case 1. A, papillomatous carcinoma involves tip of renal papilla. Local surface 
spread and extension into tubules of medulla. B, tubular involvement higher in medulla 
extends to corticomedullary boundary. 


The patients were men, 56 and 77 years of age respectively. The symptoms 
were those usually encountered in tuberculosis or malignancy. In case 1, the 
diagnosis of tuberculosis could not be confirmed by laboratory investigations. 
In case 2, a Papanicolaou preparation was positive for malignancy. 

In case 1, a papilla in an upper calyx had a small eroded area, suggestive of a 
tuberculous lesion; the remainder of the pelvis and the renal parenchyma showed 

Accepted for publication June 11, 1953. 
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Fia. 2. Case 2. A, Papanicolaou preparation of urine shows presence of malignant cells. 
B, papillary carcinoma arises from pallia and cells spread over surface of pelvis. C, tubules 
in cortex are lined by malignant cells. 

nothing else of note. In case 2, the kidney and about half the ureter were removed. 
A papilla of the lower pole was replaced by a white granular lesion measuring 
7 by 0 cm. The remainder of the mucosa of the calyces, pelvis and ureter ap¬ 
peared edematous, soft and light giay-yellow in color. 

The microscopic findings in each kidney had many features in common and 
will be described together (figs. 1 and 2). The local lesion at the papillary tip 
was papillomatous and the epithelial cells were neoplastic, non-keratinizing 
squamous in nature, showing anisocytosis, macronuclei, macronucleoli and 
hyperchromatism. The spread of the tumor over the mucosal surface of the 
pelvis was confined by the basement membrane and remained noninvasive. In 
case 1 it was limited to the neighborhood. In case 2 it had completely replaced 
the pelvic mucosa and spread down the ureter to the point of lesection. 

The parenchymal involvement was similar in nature to the pelvic. The tubular 
epithelium was replaced by tumor cells extending upward from the papillae. In 
case 1 it was local and penetrated to the corticomedullary boundary line. The 
parenchymal penetration in case 2 was much wider. The tumor penetrated to 
the capsule and most parts of the organ were involved. 

Thanks me due to Dr. W. W. Brandes, Roosevelt Hospital, for the loan of the 
Papanicolaou preparation. 

Poughkeepsie, N. Y. (J. D. G .) 
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HISTOPATHOLOGY IN PROGNOSIS OF KIDNEY TUMORS 

WILLIAM A. BARRETT and EDWARD J. McCAGUE 

From the Division of Urology, Department of Surgery , University of Pittsburgh School of 

Medicine, Pittsburgh, Pa. 

This analysis deals with 210 cases of kidney tumors taken from the medical 
records of two large general hospitals, the Mercy and the Western Pennsylvania, 
in Pittsburgh, between January 1, 1933, and December 31, 1952. Their total 
admissions for this period were 281,099 and 249,053 for a grand total of 530,152. 
This represents one tumor case in every 1,525 admissions. 

They have been reviewed primarily from the histological appearance of the 
tumor in an effort to determine what, if any, prognosis might be given from the 
microscopic picture. Out of the total of 210 cases so catalogued, eleven had to be 
eliminated because of the lack of sufficient, evidence to indicate the correctness 
of the diagnosis. Of the remaining 199 cases, in which the diagnosis was certain, 
157 were nephrectomized, had a biopsy, or a postmortem examination. These 
were the basis of the histological examination upon which this study was made. 

Several surgeons, including general surgeons, were the operators in the cases 
studied. This, we believe, gives a general cross section of the treatment and re¬ 
sults obtained. A complete study including histological examination of the 
tissue could not be made in some instances because of the great debilitation of 
the patient, the obvious extensive metastases, poor function in the opposite 
kidney, because the patient refused surgery or because, in some instances, the 
extent of involvement did not seem to warrant surgeiy. In such instances x-ray 
therapy was at times given. 

In some instances the patients died after leaving the hospital without any 
definite word being received at the hospital, changed their family physicians or 
for various other reasons all trace of them was lost. Under such circumstances, 
the period of survival could not be determined, and in these instances the patients 
were considered dead unless they could be traced. 

All of the histological slides of the remaining 157 cases were then studied with¬ 
out knowing the period of survival of the individual cases. Not wishing to rely 
solely on our own knowledge of histological pathology, we asked Dr. Howard H. 
Permar and Dr. Richard G. McMannus, pathologists at the Mercy and Western 
Pennsylvania Hospitals, respectively, to review these sections with us. Excepting 
cases of sarcoma, transitional cell and anaplastic or rapidly growing undiffer¬ 
entiated adenocarcinomas, our estimate of 5-year survivals was too often 
wrong. 

The symptoms of which these patients complained had been present from 2 
days to 2 years and the majority did not seek help until more than 2 weeks had 
passed. The greatest number presented themselves between 2 and 6 months 
after the onset of the symptoms. One or more of the familiar triad—hematuria, 
pain and tumor, were present in every instance. One hundred and five had 

Read at annual meeting, American Urological Association, St. Louis, Mo. May 14, 1953. 
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Table 1 . Survival following treatment 



xo 

SYEARS 

10 YEAR -f 

No 

Per cent 
cases 

operated . 

No. 

Per cent 
cases 
operated 

No treatment 

44 





Radiation therapy only 

27 

2 


1 


Biopsy only 

13 

0 




Biopsy plus x-ray therapy . 

6 

0 




Exploration only 

7 

0 




Nephrectomy* only 

69 ; 

9 

8.8 

7 

6.8 

Nephrectomy plus x-ray theiapy 

33 

11 

10.7 

6 

5.S 

Totals 

199 

22 

19 6 

14 

12.7 


Cases treated since Jan 1,1948 have not been considered regarding 5 year survival —13 
cases. 

* 1 patient nephrectomized in 1928 is still well. 


hematuria; one hundred and three, pain; and fifty-five complained of a tumor. 
The complaint least often mentioned was weakness or symptoms teferable to 
some area of metastasis. 

Symptoms refeirable to other organs weie at times the means of diagnosing 
the primary tumor. Four patients had undeigone brain operations and two 
had lung opeiations for the removal of what proved to be a metastatic lesion. 
Two patients had pathological fractures of the leg and one had a tumor in the 
muscle of the leg. A total of 11 patients had clinical evidence of biain metastasis 
and seven had generalized metastases at the time of admission to the hospital. 
In 6 instances superficial lymph nodes were lemoved as a means of diagnosing 
the primary tumor. 

Table 1 shows the survival following treatment with particular lefeienee to 
the 5 and 10-year periods. The total number of tumors analysed was 200. In 69 
cases, nephrectomy alone was done, nine or 8.8 per cent of which survived a 
period of 5 years and of these seven or 6.8 per cent survived a period of 10 years. 
One patient, who was operated on in 1928 and does not belong in this series, is 
still well In 33 instances, nephrectomy plus x-ray therapy was given. Eleven or 
10.7 per cent of these survived a period of 5 years and six or 5.8 per cent sui vived 
a period of 10 years. This is a 19.6 per cent survival for 5 years of those nephiec- 
tomized. In this analysis, the cases treated since January 1, 1948 have not been 
considered in regard to these survival periods. There weie 43 cases of kidney 
tumors tieated between the years 1948 and 1952 inclusive. 

Table 2 indicates to us what we consider a rather startling fact, namely, out of 
199 cases, one hundred and one weie definitely known to be dead at the end of 
the first year; sixty-four were definitely known to be alive; and, thirty-four were 
not repotted so their fate could not be determined. 

Figuie 1 indicates the cases surviving for the various numbers of years. 

In the discussion of these tumor cases we have made no attempt to classify 
them he 3 f ond: 
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Table 2. Results at end of first year 



NO. 

PER CENT 

Living 

64 

32.1 

Dead 

101 

50.7 

Unreported 

34 

17.0 


KIDNEY TUMOR SURVIVAL 



t 2 3 4 5 6 7 3 9 10 IU2 13 14 15 16 17 18 19 20 21 22232425 

YEARS 

Fig. 1.Showing number of patients who have survived for years indicated. Smaller graph 
depicts number of those surviving 5 years or longer and number surviving 10 years or more. 

1. Adenocarcinoma (fig. 2), all tumors arising from the paienchyma, which 
includes all hypernephromas or Grawitz tumors, lenal cell carcinoma, papillary 
adenocarcinoma, tubular cell tumors, cystic and papillary tumors, granular 
celled and clear celled tumors. These are generally considered to have been 
derived from the mesodermal renal cap. 

2. Transitional cell tumors (fig. 3), all tumors which aie thought to have been 
derived from the entodermal outgrowth from the cloaca. These include the 
papillomas of the tenal pelvis, transitional celled carcinoma, epidermoid car¬ 
cinoma, and squamous cell carcinoma. 

3. Sarcoma (fig. 4), all those arising from embryonal tissues such as mesoneph¬ 
ros, embryonal carcinoma, both juvenile and adult forms, and the mixed em¬ 
bryonal tumois including Wilms. 

The only subdivision of this group was the attempt made to evaluate the 
rapidity of growth by determining if the cells were (a) differentiated or (b) 
undifferentiated or anaplastic. This subdivision seemed to have been of some 
significance since in the well differentiated group seventeen survived a 5-year 
period and of these eleven have survived 10 years. Out of the sixteen undiffer¬ 
entiated group, only one survived the 5-year period and that same patient is 
still living beyond 10 years. She also had deep therapy following the operation. 
Of the cases in this group which survived beyond the 5-year period, eleven 
received x-ray therapy in addition to their surgery and nine did not. See table 3. 













Fig. 2. ^1, anaplastic type of renal adenocarcinoma. Cell margins are poorly differenti¬ 
ated. Cellular cytoplasm varies greatly in amount and nuclear staining is irregular with 
varying sizes in cellular cytoplasm as well as marked differences in size and staining quali¬ 
ties of nuclei. B, well differentiated adenocarcinoma which illustrates highly granular type 
of distinctly outlined cells ... ' ' ■ 1 . Cells are uniform in size and in 

outline; nuclei of uniform s ■ ■ . ■ 7, small celled type of well differ- 

■ . :. . -- --- in outlines of cells and almost no 

■ . ■ . . :. . ■ . ’ase in group that showed such small cells. D, well 

■ . ■ . ■ . with lacey effect characteristically associated with 

■ . . ■ . • v marked degree of regularity with varying amounts 

1 u ‘ . ch are approximately same size and regularly placed 

within cytoplasm. This particular patient is living 16 years after nephrectomy. 
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Fig. 3. Squamous cell or epidermoid type of transitional cell carcinoma originating fiora 
renal pelvis 



Fig 4. Saieoma or Wilms’s tumor with charactei istic rosettes as well as hypeichromatic 
rapidly growing and undifferentiated cellulai structure with very little cytoplasm and 
irregularly sized nuclei. Adjacent to this is totally different section of tissue with veiy few 
nuclei and almost benign appeal ance in tumor. 


The ratio of male to female in this series is still two to one, with the right and 
left sides being about equally involved. One patient had bilateral papillary 
cystic adenocarcinoma of the kidneys. These tumor masses were removed 2 
months apart in 1947. He is still well apparently without evident metastasis. 
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Table 3. Suntial periods of igrious tumors 



5*£*8s | 

lO^EtRt* -f 

Adenocarcinoma 

17 


Well differentiated 

Undifferentiated 

1 

i i 

Transitional ceil (papillary of pelvis) 

2 

! 1 

Sarcoma (Wilms) 

I 

0 

Ilhabdomyo. ... 

0 

0 

Le'iomyo 

1 

X 

Teratoma 

1 

0 

Totals 

22 

u 


KIDNEY TUMORS 



Sarcomas aie still most frequently seen in the fiist three yeais of life (fig. 5). 
One case in this group was unusual inasmuch as it was the cause of death of 
a GJ-S month fetus. This kidney with the tumor mass measured S by i by G cm., 
and weighed iSSO gm. There is also tjie occasional sarcoma which occurs in the 
middle years of life. But none was seen after the age of forty-four. 

The adenocarcinomas and the transitional cell carcinomas occur over approxi¬ 
mately the same age span with the peak of incidence of the foimer being in the 
sixth decade and the peak of the latter being in the seventh decade (fig. 5). The 
ratio, however, was one transitional cell to G.G adenocarcinomas. Only one transi¬ 
tional cell tumor survived a 5-year period wheieas seventeen adenocarcinomas 
survived this period following operation. 

The means of diagnosing kidney tumors has undoubtedly improved to a great 
extent m tiie past few years: 

1. By the greater use of letrograde and excietory urogiaphy and by our in- 
cicascd ex-perience m interpreting the pyelograms. 




690 


WILLIAM A. BARRETT AND EDWARD J. MCCAGUE 


2. By the use of perirenal insufflation with oxygen, especially as this procedure 
has been facilitated with the advent of the presaeral injection rather than uni¬ 
lateral perirenal injection of oxygen. 

3. By aortography or renal arteriograms whether by way of the translumbar 
approach or the percutaneous femoral technique. 

The operative procedure has been improved with the choice of transperitoneal, 
thoraco-abdominal and the Nagamatsu techniques. Any one of these is preferred 
to the usual oblique flank incision especially if the tumor appears to involve the 
upper pole of the kidney. In any event, should a lumbar approach be used, it 
would certainly be better to resect the twelfth rib and continue through the rib 
bed in order to obtain adequate exposure. We are firmly convinced that inade¬ 
quate exposure not only makes the procedure more difficult for the surgeon but 
makes it more of a hazard for the patient 1) from the standpoint of blood loss, 
2) from the likelihood of tumor ceil dissemination, particularly in the presence 
of renal vein involvement, and 3) inadequate removal of the perirenal fat, fascia 
and lymph nodes. 

The high mortality in the treatment of kidney tumors during the first 20 years 
of this centuiy was due greatly to the lack of surgical experience in handling 
them, to the poor anesthesia, and to the great loss of blood during these opera¬ 
tions. These factors had been greatly improved at the beginning of this series. 
But transfusions at the time were not greatly used and blood banks had not been 
established. Neither had endotracheal anesthesia been used to any extent nor had 
antibiotics. Consequently, no attempt was made to excise some of the very large 
tumors 1) because of the fear of exsanguination, 2) because the anesthetic con¬ 
trol was not adequate, 3) because the flank incision was used more often than the 
transperitoneal and in some instances neither of these was adequate. 

Now with the aid of blood banks, endotracheal anesthesia by a trained anes¬ 
thesiologist, the newer approaches via the thoraco-abdominal or the Nagamatsu 
exposure, much larger tumors can be excised with far greater safety to the pa¬ 
tient. Whether the use of these improvements in this new era of well trained 
urologists will result in a lower mortality rate or a longer period of survival may 
require another twenty years to determine. 

DISCUSSION 

In this series of 199 cases of kidney tumors, 102 were nephrectomized; twenty 
of these survived a 5-year period which is 19.6 per cent of those operated upon 
or 10 per cent of the total number. Out of the 5-year survivals, thirteen continued 
to be well for 10 years or more, which represents 12.7 per cent of those subjected 
to nephrectomy but only 6.5 per cent of the total 199 cases. 

Nephrectomy with x-ray therapy seemed to offer a slightly better prognosis 
than nephrectomy alone but the number of cases in this series is not large enough 
from which to draw any conclusions. The study of the adenocarcinomas of the 
renal parenchyma seemed to indicate that the different cellular configurations 
were merely variants of the same tumor. There were, however, evidences 
difference in the rate of the growth of the cells in these various tumors. The 
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which had the gieatest degree of celluiai differentiation and cellular giouping 
were the slowei giowmg tumois, the cells which weie undifferentiated and ana¬ 
plastic were the more lapidly giowmg and the moie malignant Biodeis made 
the same observation 30 years ago In the group of tiansitional celled tumois of 
the pelvis there were tlnee of the squamous type, all of which had extensive 
metastases and caused death within a 1-yeai period 
The greatest weakness m our tieatment of these conditions is the lateness of 
our diagnosis Until the disease can be diagnosed in its early stages, before 
metastases have occuired, impioved surgical tieatment will result in very little 
change m the end results One possible exception here might be the isolation of 
a radioactne substance to which all or some of the tumois would be sensitive 
A better and moie hopeful attack would be the routine study of all patients, 
especially those above the age of 40 yeais This could be done by perfoimmg 
excietory uiogiaphy on eveiy patient admitted to oui hospitals and those given 
yearly physical examinations The cost would be no greater than oui loutine 
chest x rays The findmg of early kidney tumors oi othei pathological piocesses 
in their early stages w ould w arrant the expense 

CONCLUSION 

Improved diagnostic procedures should enable us to make an earlier and moie 
accurate diagnosis m almost all cases 

The improved surgical approaches offer a better exposure for the complete 
lemoval of the kidney and perirenal fat with a lessened chance of disseminating 
tumoi cells 

Improved anesthesia, an available blood bank and the use of antibiotics lessen 
the chance of shock and infection 

Saicomas should still be excised and the opeiation followed by deep x ray 
therapy In instances which prohibit immediate suigery, deep x ray should pie 
cede operation and then follow it 

Adenocarcinomas of the renal paienchyma with an anaplastic undiffeientiated 
stiucture are not likely to survive 5 years 
Well differentiated adenocaicmomas without evidence of metastases, which 
aie lemoved suigically, have one chance in five of surviving 5 years and one 
chance m eleven of surviving 10 years aftei the removal of the tumoi 
Medical Arts Bldg , Pittsburgh IS, Pa (IV A B) 

Meicy Hospital, Pittsburgh 19, Pa (E J McC) 
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URETERAL OCCLUSION BY BARIUM GRANULOMA 
JAMES S. ELLIOT and MILTON L. ROSENBERG* 

From the Department of Surgery, Division of Urology, Stanford University School of Medicine, 

San Francisco, Calif. 

Accidental perforation of a viscus during radiographic investigation by 
barium meal or enema is fortunately an uncommon occurrence. The sequelae to 
the introduction of barium sulfate into the retroperitoneal tissues by these 
means are not generally known. Intraperitoneal granulomatous masses due to 
barium sulfate given by mouth have been described by Fernandez-Crespo. 1 
Masshoff- and Isaacs 3 have each discussed the formation of granulomatous 
masses in the peritoneal cavity following perforation of the bowel during barium 
enema. According to these authors, the introduction of barium sulfate into the 
tissues is followed by an inflammatory reaction resulting in the formation of a 
foreign body granuloma. There are no previous reports in the literature con¬ 
cerning the urological complications which may be observed following the 
introduction of barium sulfate into the retrovesical and retroperitoneal tissue 
of the pelvis. 

A case of this type, in which bilateral ureteral occlusion developed, has re¬ 
cently been observed. 


CASE REPORT 

A G8-year old woman underwent a barium enema as a routine diagnostic 
procedure prior to the treatment of a rectal polyp. Films taken after the barium 
enema disclosed a large retroperitoneal extravasation of barium. On the follow¬ 
ing day, sigmoid colostomy and drainage of the prerectal space were done in 
order to reduce the likelihood of severe retroperitoneopelvic infection. The 
pelvic peritoneum was found to be distended with barium and the rectum was 
slightly edematous. Antibiotics, consisting of penicillin, streptomycin, and 
terramyein, were administered during the ensuing 3 weeks. The patient ran a 
mild febrile course during this period and drained serous fluid, but no barium 
through the prerectal incision. In other respects, her convalescence was un¬ 
eventful until approximately 6 weeks after the rectal perforation. At this time, 
oliguria was noted. Within one week, the oliguria progressed to complete anuria. 
Nausea and vomiting then developed and the patient became comatose. Blood 
chemistry studies revealed the blood urea nitrogen to be 131 mg. per cent; the 
creatinine, 15.6 mg. per cent; carbon dioxide combining power, 17 mm./L; 
chlorides, 89.7 meq/L; and potassium, 5.4 meq/L. Upon catheterization, the 
bladder was found to be empty. Catheters were passed up each ureter after 

Accepted for publication June 3, 1953. 

* Bank of America-Giannini Foundation Research Fellow. 

1 de Vega, Fernandez-Crespo, R. and Palencia Martinez, A.: Gastroduodenal perfora¬ 
tions by barium meal with report of case. Rev. Cline. Espan., 23:468-474,1046. 

2 Masshoff, W.: Foreign body granulomas of the peritoneum induced by x-ray contrast 
mass. Arch. f. klin. Chir., 194: 165-170, 1939. 

3 Isaacs, I.: Intraperitoneal escape of barium enema fluid in perforation of sigmoid colon. 
J.A.M.A., 150 : 645-646, 1952. 
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meeting resistance between 2 cm. and 5 cm. A 6F catheter was left indwelling 
in each pelvis. Diffuse diuiesis ensued with 1000 cc urine being excreted in the 
following thirty minutes. Within a 24-hour period, the patient excreted 4500 
cc urine through the ureteral catheters, and within 48 hours, her blood chemistry 
had returned to normal. Figuies 1 and 2 are views showing ureteral catheters 
in place and the extravasated barium in the pelvis. 

Exploration of the letroperitoneal and retrovesical area was performed one 
week after cystoscopy. The letiovesical and peu-uieteral areas were found to be 
involved in a dense, Abiotic mass of inflammatory tissue. Tiny streaks of barium 
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could be observed in. the lymphatics. No pools or loeules of barium sulfate were 
encountered. The material appeared to be spread diffusely throughout the 
pelvis, and the ureters were incorporated in a dense, inelastic mass. Dissection 
of this mass was exceedingly difficult, and isolation of the ureters was not feasible. 
It was clearly evident that no definitive surgical treatment was possible. Simple 
closure was done and convalescence was uneventful. 

The ureteral obstruction was treated by continuous indwelling ureteral 
catheters and ureteral dilatations. The introduction of a larger catheter was 
performed at, approximately, weekly intervals. Six weeks after the onset of 
anuria, the patient was discharged from the hospital. At this time, her urinary 
output was excellent, and 10F catheters could be passed up each ureter to the 
renal pelvis with ease. Periodic ureteral dilatations were performed over the 
ensuing 6 months, but there has been no evidence of recurrent ureteral stenosis 
or occlusion. Excretory urograms were normal 6 months, and, again, 10 months 
after the initial accident. No change had occurred in the distribution or amount 
of barium after ten months. 


DISCUSSION 

In addition to an initial low grade pelvic cellulitis following perforation of the 
rectum, a foreign body granuloma subsequently developed due to the presence 
of barium sulfate in the retrovesical tissues, which resulted in complete ureteral 
occlusion. Exploration of the retrovesical area was attempted with the aim of 
affording definitive treatment and the hope of actual surgical relief of the extra- 
ureteral obstruction. Due to the diffuse, dense, and inelastic nature of the foreign 
body granulomatous reaction, this proved to be impossible. Conservative 
management by means of ureteral dilatations has provided complete and, 
apparently, lasting relief from the obstruction. 

CONCLUSION 

The introduction of barium sulfate to the retroperitoneal tissues of the pelvis 
results in the formation of a dense foreign body granulomatous type of inflam¬ 
mation. Involvement of the retrovesical area may lead at a late date to complete 
ureteral occlusion. Surgical removal of the barium sulfate or relief of the ob¬ 
struction by surgical means is impossible. The ureteral obstruction has been 
successfully treated in one case by means of ureteral dilatations and indwelling 
ureteral catheters. 

411 — 30lh St., Oakland 9, Calif. (./. S. E.) 
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A NEW CONCEPT OF URINARY BLADDER MUSCULATURE 
DeWITT T HUNTER, JR 

From the Department of inatomy, Univemty of Maryland School of Medicine, Baltimore, Md 

This papei is directed tow aid the clarification of the anatomy of the urinary 
bladdei A new concept of bladder musculatuie is advanced w Inch lays emphasis 
on the fibei bundle as the structuial element latliei than the musculai layei 

BACKGROUND 

The piesent concept of bladdei musculatuie piopounds little more than that 
the bladdei consists of an outer longitudinal, middle cncular, and innei longi¬ 
tudinal muscle layei Veisari 1 in 1897 and Kahscher" in 1900 published works 
which are laigely responsible foi this present concept Veisan admitted that 
there w as a great deal of muscular anastomosis betw een the various layers and 
m addition suggested that the innei longitudinal layer be called the leticular 
layei because it was more leticular or netlike than longitudinal These anasto¬ 
moses observed by Yersan, balefully disregaided by coutemporaiy anatomists 
and clinicians, are the cru\ of the bladder anatomy 

METHODS 

This investigation was earned out by dissecting twelve bladdeis to vanous 
stages of completion and by illustrating the results in a senal mannei Ten of 
the bladdeis weie male bladders and two were female All of the specimens weie 
removed by wide excision from the cadavei Eleven of the bladdeis weie pie- 
served in standard embalming fluid and w ere m the contracted state The tw elfth 
bladdei was examined in the flesh condition The dissections involved mobiliza¬ 
tions of entire muscle layers, the tracing of individual muscle bundles, and com¬ 
binations of these two techniques The description of bladdei musculature 
which follows can best be confirmed by sectioning a bladder thiough a plane 
paiallel to and one centimeter fiom the midsagittal plane and tiacing a typical 
outer longitudinal muscle bundle from its origin to its termination on the inner 
surface of the bladdei (fig 13) All of the dissections and observations weie done 
grossly The trigone, internal sphincter, and ureters have been discussed and 
lilustiated m Lhlenhuth, Hunter and Loechel 3 , heie they will be lefeired to only 
insofar as they are related to the vesical musculature 

The work reported in this article was supported by the John F B Weaver Research 
Tund of the University of Marj land and by a U S Public Health Service Grant No RG 
2458 C 

1 Versari Riccardo Recherches sur la tumque musculmre de la vessie et specialement 
aur le muscle sphincter interne (Translation of Vers.in's 1S97 article) Ann des Mai des 
Orfi Gemto Urin , Pans, 1SD7, Part I 1089-1104, Part II 1151-1175 

i 1 des Djmmes, nut besonderer Beruck- 

' v ■ i pp , 36 text figures and 33 plates, Berlin 

' til d Loechel, W E Problems m the A Hat 

omy of the Pelvis Philadelphia J B Lippincott Co , 1952 (In press ) 
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Fig. 1. Dorsocranial view of base of prostate gland. Showing origin of dorsal and ventra 
layers of outer longitudinal bladder musculature. 1 R, 1 L, Right and left halves of dorsa 
superficial group. 2 R, 2 L, Right and left dorsal deep groups. 3II, 8 L, Right and left halves 
of ventral superficial group. 4 R, 4 L, Right and left ventral deep groups. MB, musculo¬ 
tendinous band circumnavigating base of prostate. P, base of prostate seen from above. 
PL, puboprostatic ligament. 

Fig. 2. Dorsal surface of bladder. Showing course of bundle of left half of superficial 
group of dorsal . muscle layer. 1 L, Bundle of left half of superficial group 

of dorsal outer ' 0 . . . ._.__le layer. B, dorsal bladder surface. P, prostate. /, Origin 

of superficial group. 2, Origin of deep group. 

Fig. 3. Left lateral side of bladder. Showing decussation of bundles of left half of dorsal 
superficial (/ R) with bundles of left half of ventral superficial (3 L ) group (first 
decussation). 1 R, Bundle of left half of superficial group of dorsal outer longitudinal bladder 
musculature, before decussation. 1 La, Same bundle having become circular, after first 
decussation. 3 L, Bundle of left half of superficial group of ventral outer longitudinal 
bladder musculature, before decussation. B, left lateral side of bladder. P, prostate gland. 
Ba, Area on lateral aspect of bladder frequently devoid of longitudinal musculature. 

Fig. 4. Ventral bladder surface. Diagram showing decussation of bundles of left half of 
dorsal superficial group (1 La) with bundles of right half of dorsal superficial (/ Ra) group 
(second decussation). 1 La, Bundles of left half of superficial group of dorsal outer longi¬ 
tudinal bladder musculature, before second decussation. I Lb, Same bundles, after second 
decussation. I Ra, Bundles of right half of superficial group of dorsal outer longitudinal 
bladder musculature, before second decussation. I Rb, Same bundles after second decussa¬ 
tion. B, ventral bladder surface. P, prostate gland. 
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DESCRIPTION 

The outei longitudinal musculatuie of the bladder is ananged in two layeis, 
adoisal layer ( 1 L and R and 2 L and R in figuie 1 and figure 12 As) and a \entral 
layer (3 L and R and 4 L and R in figuies 1 and 12 Av and Bv) Both layeis aie 
stratified into a supeificial group ( 1 L and R and 3 L and R m figures 1 and 12) 
and a deep gioup (2 L and R and 4 L an d R in figuies 1 and 12) The ventral 
layei is appioximately one half the eioss section aiea of the doisal gioup 
The bundles of the dorsal layei anse fiom the doisal poition of the internal 
sphincter ( 1 L and R and 2 L and R m figuie 1,7 in figure 10) Some of its fiber 
bundles penetrate into the middle lobe (fig 11) of the piostate gland m the male 
The ventral layei arises from the pubic bone by way of the pubovesical liga¬ 
ments, from the ventrum of the internal sphmctei (6 m figuie 10) and from a 
musculo tendinous band which is attached to the penpheiy of the base of the 
prostate gland m the male (MB fig 1) 

In both the dorsal and the ventral layers the muscle bundles exhibit a fan¬ 
shaped arrangement In the supeificial groups the fibers of each side sweep foi- 
ward and, bending to the same side on which they arise, fan out ovei the lateral 
aspect of the bladdei ( 1 L ill figuie 2,1 L and 1 LL m figuie 8, 1 L and 1 LL 
m figuie 12 As, 3 L and 3 LL m figure 12 dr), while m the deep gioup the muscle 
bundles fan out to the side opposite that of their ongin (2 R and 2 L m figure 5, 
2 R, 2 RR and 2 RRR m figure 8, 2 L m figure 12 Bs, 4 L, 4 LL and 4 LBL 
in figure 12 Bv) 

Dorsal and ventral superficial groups of outer longitudinal bladder musculature 
I shall descube fust the behaxior of the bundles of the superficial groups A 
muscle bundle of the supeificial group on the left side of the dorsal bladdei 
surface* wall serve as an example ( 1 L m figuie 2) 

A typical muscle bundle of this gioup on the left side of the bladder sweeps 
foiward over the dorsal surface and curves to the lateial aspect of the same side 
of the bladder, where it bieaks up into smaller muscle bundles These decussate 
with similar bundles of the superficial gioup (3 L in figuie 3) of the left side of 
vential bladdei surface (see also 1 L and 1 La m figure 9) This decussation is 
the fiist decussation of the bundles of the supeificial groups It takes place m 
such a maimer that the bundles come to he m a deepei stratum after the decussa¬ 
tion than they were lying before the decussation ( 1 L and 1 La in figure 9) 
Havmg decussated the small bundles leumte and again foim thickei bundles, 
which turning at right angles to the original direction (1 La in figuie 3) become 
circulai m direction and run to the ventral bladdei surface (1 La in figure 9) 

It becomes evident then that the longitudinal bundles of the supeificial gioups 
give use to a deep cuculai stratum by the simple process of decussating with 
coriesponding bundles of the superficial gioup of the opposite bladder surface, 
but of the same side, and by turning into a circulai direction after decussation 

* The conventional distinction of a dorsal and a superior bladder surface though 
justified, holds good onlj in well contracted bladders Tor the purpose of describing bladder 
musculature I shall use mostly the term “dorsum” for both dors il ind superior bladder 
surfaces 
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Fig. 5. Dorsal bladder surface. Showing first decussation (on same surface on which 
they take origin) of most superficial bundles of left and right deep groups of dorsal longi¬ 
tudinal bladder musculature (first decussation). Note that bundles of deep groups undergo 
decussation (first decussation) while they are still on bladder surface on which they take 
origin. Since they partake in both decussations of superficial groups, they decussate three 
times. 2 L, Most superficial bundle of left deep group of dorsal outer longitudinal bladder 
musculature. 2 R, Corresponding bundle of right deep group. B, Dorsal bladder surface. 
P, prostate gland. 

Fig. 6. Left lateral bladder surface. Inner longitudinal bundles (6) on ventral bladder 
surface derived from bundles of ventral outer longitudinal groups (S and 4) after their 
last decussation. 2 RRR, anastomosis of some of deepest (basal) bundles of right deep 
group of dorsal outer longitudinal bladder musculature with 3 Rb, 4 Lb and 4 LLb, bundles 
of right superficial and left deep groups of ventral outer longitudinal bladder musculature 
coming down on left side of bladder after their second and third decussations, respectively 
(see figure 9) and forming 5, ventral inner longitudinal bundles. 5 a, Star-shaped mass of 
vortex of bladder. 5 b, Muscle plate (over inner surface of internal orifice of urethra. B, 
left lateral bladder surface. P, prostate. 

Fig. 7. Left lateral bladder surface. Circular bundles from right superficial and left 
deep groups (see fig. 9) of dorsal outer longitudinal bladder musculature, after their last 
decussation, break up into inner reticular bundles on inner dorsal bladder surface. 1 Rb, 
Bundles from right half of superficial group of dorsal outer longitudinal bladder mus¬ 
culature, after their last (second) decussation. 2 Lb and 2 LLb, bundles from left deep 
group of dorsal outer longitudinal bladder musculature, after their last (third) decussation 
6, Reticular bundles on inner dorsal bladder surface. B, left lateral bladder surface. P, 
prostate gland. 

Fig. 8. Dorsal bladder surface. Showing course of muscle bundles of superficial and 
deep groups of dorsal outer longitudinal layer of bladder musculature. I, Superficial group 
of dorsal outer longitudinal layer of bladder musculature. 2, 2, Deep groups of dorsal 
outer longitudinal layer of bladder musculature. 1 L, 1 LL, Bundles of left half of superficial 
group. 2 R, Most superficial bundle of right deep group. 2 RR, Deeper bundles of right 
deep group. 2 RRR, Deepest bundle of right deep group (transverse bundle of bladder 
base). B, dorsal surface of bladder. Ba, Shaded area represents region usually devoid ot 
longitudinal bundles. P, prostate gland. 
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Fig 9 r Showing course and decussation of bundles of si\ different groups of outer 
longitudinal bladder musculature, projected upon truisvcrse plane Diagram maj be 
used to figure out derivation of bundles in circular layer in different regions of bladder 
wall as well as location of five different decussations 1 L Origin of dorsal superficial group 
of left outer longitudm il bladder musculature 2, Origin of dorsal deep groups of outer 
longitudinal bladder musculature 3 L , Origin of ventral superficial group at outer left 
longitudinal bl iddcr musculature 4, Origin of ventral deep groups of outer longitudm il 
bladder musculature l L and 3 L, Bundles of left li ilf of superficial group of dorsal (ventral) 
longitudinal la^ er before first decussation 1 La and 3 La Same bundles after first decussa 
lion 1 Lb and 3 Lb, Same bundles after second decussation 2 R and 4 R> Bundles of right 
deep groups of dorsal (ventral) outer longitudinal layer after first decussation 

As we hate seen, this behavior is true foi the supeificial gioups of both the dorsal 
and vential bladdei musculatuie 

We vill continue to follow the bundle 1 L in figuie 2, with which we staited 
When this and similar bundles, now cuculai (1 La m figmes 3, 4 and 9) airive 
in the vential midhne of the bladder, they decussate again (second decussation), 
this time, howevei, with the bundles from the superficial group of the same 
bladder surface, but of the opposite side (/ Ra in figures 4 and 9) Again the 
decussation is of that kind that these bundles are earned into a still deeper 
cuculai stratum of the muscular wall of the bladdei (/ Lb in. figures 4 and 9) 
And again exactly the same behavioi is found for the bundles of the superficial 
gioups of both the dorsal and ventral longitudinal layers with the one exception 
that the second decussation of the dorsal bundles takes place on the vent rum 
of the bladdei, while that of the vential bundles occurs on the dorsum of the 
bladdei The second decussation of the \entral supeificnl gioup is shown m an 
actual dissection at 3 and 4 of figure 12 Cs 

Wc have followed now the bundles of the superficial gioups of the outer 
longitudinal muscle layeis into the deepest circular layei and shall lea\ e them 
at that point of their couise Their final fate will be taken up when the contmua 
tions of all cuculai bundles wall be described 

We shall now turn to a description of the deep groups ( 2 L and R and j. L and 
R m figure 1) of the outer longitudinal muscle labels 

Deep gioups of outer longitudinal bladder musculature The muscle bundles of 
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Fig. 10. Sagittal section through base of bladder, somewhat to right of midsagittal 
plane. Natural size (from Uhlenhuth, Hunter, Loechel' Problems in the Anatomy of the 
Pelvis, 1952, fig. L 2 ). Showing origin of outer longitudinal bladder musculature from internal 
sphincter. 1, Internal sphincter. 1 a, Trigonal portion of internal sphincter. 2, Internal 
orifice of urethra. 4, 5, Circular bladder musculature 6, Ventral outer longitudinal layer of 
bladder musculature. 7, Dorsal outer longitudinal layer of bladder musculature. 15, Middle 
lobe of prostate. 16, Dorsal lobe of prostate. 

the deep groups of outer longitudinal musculature become likewise circular, 
but differ in some details of their course from the superficial groups. 

The deep groups arise deep to and under the lateral margins of the superficial 
groups ( 2 L and R and 4 L and R in figure 1; 2 L in figure 12 Bs\ 4 L, 4 LL 
and 4 LLL in figure 12 Bv; see also 11 a in figure M 3 of Uhlenhuth, Hunter, 
Loechel: Problems in the Anatomy of the Pelvis, 1952). 

With the exception of the deepest bundles (transverse bundles of the bladder 
base) of the deep groups (2 RRR in figure 8), which become circular almost 
immediately after their origin, the bundles of the deep groups, like those of the 
superficial groups, pass forward over the dorsal and ventral bladder surfaces. 
But unlike the bundles of the superficial groups they curve in a medial direction 
so that ultimately they arrive at the lateral aspect of the bladder on the side 
opposite to the side of their origin [2 L and 2 R in figure 5; 2 R and 2 RR in 



URINARY BLADDER MUSCULATURE 


701 



Fig 11. Sagittal section through bladder base and prostate gland, showing dorsal outer 
longitudinal bundles of bladder wall, which penetrate into middle lobe of prostate gland. 
/ L and l R, Dorsal outer longitudinal musculature. 1, Bladder fibers penetrating middle 
lobe of prostate. P, Middle lobe of prostate. T, Trigone. 

figure 8; 2 L and 2 LL in figuie 12 Bs ). Moreover, before they reach the lateral 
margins of the bladder, they decussate with the bundles of the deep group of the 
same bladder surface but of the opposite side (2 L and 2 R in figure 5; 2 L in 
figure 12 Bs). This is the first decussation of the deep groups. 

After this decussation, as they approach the lateral aspect of the bladder 
they break up into thinner bundles, become circular and intermingle with the 
circular bundles from the superficial groups (1 L and 2 R in figuie 8). Following 
the same course as these, they cannot any longer be distinguished from them. 
Since they participate in the two decussations of the bundles of the supeificial 
groups, it is obvious that the bundles of the deep groups undergo three de¬ 
cussations. 

We are now ready to discuss the final fate of all the circular bundles. Having 
become organized into circular bundles in the bladder wall opposite that of their 





Fig. 12. Dissection of bladder of a white male, 62 years old (dissection 479 0 i), illustrated 
at different stages in superficial, dorsal, and ventral bladder surfaces. / s to 3 s, Superior 
surface; 1 d, 2 d, dorsal surface; 1 v, 2 v, ventral surface. As, Fascial capsule had been 
removed. 1 Us are central bundles of dorsal superficial group which run to vortex of bladder, 
become greatly attenuated and accompany urachus (Us). On either side of this central 
superficial group are located more lateral and deeper groups (/ L and 1 LL) of superficial 
layer. Deep to these are seen longest and most superficial bundles of deep groups (2 L). 
Bs, Superficial group (1 Us, 1 L and 1 LL, in As) and most superficial bundles of deep 
group (2 L) of dorsal outer longitudinal layer have been removed. Medially some more of 
more superficial bundles of deep groups (2 L) are exposed. Centrally and dorsally some of 
next deeper and shorter bundles (2 LL) of deep groups are seen. First decussation of deep 
bundles is visible. Laterally a group of bundles (1 Lx) was located in this bladder, which 
represent transition between bundles of superficial and deep group. At Ur we see ureter 
covered by outer longitudinal bladder musculature forming part of its outer longitudinal 
muscle layer. Cs, Most of bundles of superficial and deep groups including superficial 
stratum of circular bundles, have been removed to expose circular fibers (3 and 4) which 
come from ventral groups of outer longitudinal muscle layer. They are seen decussating 
along midline. Most dorsal end of line of decussation is formed, however, by very deepest 
bundles (2 RRR and 2 LLL) of dorsal deep groups (transverse bundles of bladder base). 
At 2 RR some of deeper bundles of right deep group are left; their first decussation is 
visible. Ad, Superficial group as it looks in dorsal view of bladder, after fascial capsule has 
been removed. Bd, Superficial group (/ L) has been raised and reflected. At 2 L and 2 LL 
more superficial bundles of deep groups and their decussations are seen, at 2 LLL very 
deepest (transverse basal) bundles of deep groups and their decussations are visible. Av, 
Fascial capsule has been removed from ventral bladder surface, to expose ventral outer 
longitudinal layer, parts of which are indicated at 3 Us (central bundles of ventral super¬ 
ficial group which accompany urachus) and at 3 L and 3 LL (more lateral bundles of super¬ 
ficial group). At 4 L some of longest bundles of deep groups are exposed. Bv, Most of ventral 
superficial group (3 L) has been lifted and reflected; laterally at 3 RR deeper portion of 
superficial group can be seen. In median line first decussation of bundles (4 L, 4 LL) of 
ventral deep groups and, further dorsal, decussations of deepest bundles (transverse basal) 
of ventral deep groups (4 LLL) are visible. At Is, dorsal to transverse basal bundles, ventral 
sector of internal sphincter is exposed. 
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Fig. 13 Bladder dissection showing individual bundle traced from its_ origin to its 
many terminations. (This fibe . . ' . off by circular bundle 

prior to its first decussation.) . 1cm. from its midline 

and mucosa was raised and rer. . . - ..--... 39 years old.) 1, Dorsal 

longitudinal bundles of superficial group. 2, Its continuation into circular bundles. 3, 
Continuation of circular bundle into longitudinal bundle of innermost layer. J,, Continua¬ 
tion of same circular bundle to ventral bladder wall. 

origin, the bundles from both the superficial and deep groups dissipate them¬ 
selves into small bundles which constitute the innermost or third layer of the 
muscular wall of the bladder. 

Final distribution of circular bundles from the ventral layer. The circular bundles 
from the ventral layer, having traversed the dorsum of the bladder break up 
into thinner bundles (3 Rb, 4 Lb and 4 LLb in figures 6 and 9) which pass down 
to the ventral bladder surface and there align themselves with the bladder axis 
on the inner surface of the ventral wall (5 in figure 6; 3 in figure 13). Apically 
these inner longitudinal bundles converge at the vertex of the bladder and there 
form a stellate mass (5 a in figure G). Basally these bundles, with the exception 
of the most lateral, subdivide still further, forming a muscular plate (5 b in 
figure 6) which is situated along the lateral and ventral periphery of the internal 
orifice of the urethra and gives rise to a thick layer of lateral and ventral inner 
longitudinal musculature of the urethra (see 17 and 17 a in figures Mi and Ms 
of Uhlenhuth, Hunter, Loechel: Problems in the Anatomy of the Pelvis, 1952). 

The more lateral of these inner longitudinal bundles becomes continuous, 
dorsaily, with the transverse basal bundles of the dorsal bladder wall ( 2 RRR in 
figuie 8) to be described presently. One or several of these lateral bundles arches 
over the superolateral aspect of the ureteral orifice and have been described and 
illustrated in Uhlenhuth, Hunter and Loechel, 1952 (22 f in figure Ju; 5 b in 
figure L t ; and 14 R, 14 L in figure Mi). Evidently these bundles have the func¬ 
tion of a sphincter of the orifice of the ureters. 
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represent transition between bundles of superficial and deep group. At Ur we see ureter 
covered by outer longitudinal bladder musculature forming part of its outer longitudinal 
muscle layer. Cs, Most of bundles of superficial and deep groups including superficial 
stratum of circular bundles, have been removed to expose circular fibers (3 and 4) which 
come from ventral groups of outer longitudinal muscle layer. They are seen decussating 
along midline. Most dorsal end of line of decussation is formed, however, by very deepest 
bundles (2 RRR and 2 LLL) of dorsal deep groups (transverse bundles of bladder base). 
At 2 RR some of deeper bundles of right deep group are left; their first decussatiou is 
visible. Ad, Superficial group as it looks in dorsal view of bladder, after fascial capsule has 
been removed. Bd, Superficial group (1 L) has been raised and reflected. At 2 L and 2 LL 
more superficial bundles of deep groups and their decussations are seen, at 2 LLL very 
deepest (transverse basal) bundles of deep groups and their decussations are visible. Av, 
Fascial capsule has been removed from ventral bladder surface, to expose ventral outer 
longitudinal layer, parts of which are indicated at 3 Us (central bundles of ventral super¬ 
ficial group which accompany urachus) and at 3 L and 3 LL (more lateral bundles of super¬ 
ficial group). At 4 L some of longest bundles of deep groups are exposed. Bv, Most of ventral 
superficial group (3 L) has been lifted and reflected; laterally at 3 RR deeper portion ot 
superficial group can be seen. In median line first decussation of bundles (4 L, 4 LL) of 
ventral deep groups and, further dorsal, decussations of deepest bundles (transverse basal; 
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POTENTIALITIES OF BLADDER EPITHELIUM 

T K MOSTOn 

/ rom the Armed Forces Institute of Pathology, Veterans Administration Cential Laboratory 
for Pathologic inatomy and fteseaieh, Washington, D C 

I am honoied to be muted to paiticipate m the panel on bladdei tumois 
with such a distinguished gioup of urologists Instead of a review of the mor¬ 
phology of \esical epithelial tumois, my piesentation will consist of a discussion 
of the potentialities of the transitional epithelium* that noimally lines the 
bladdei A knowledge of these potentialities, I believe, is essential foi the piopei 
understanding of the pathology of the epithelial tumois of bladdei 

POrENTI VLITIES OF VESIC VL EPITHELIUM 

The tiansitional epithelium of bladdei is capable of A) noimeoplastic pio- 
liferafcion, B) “metaplasia” into squamous, columnar, and cuboidal cells, C) 
neoplasia, not only to tiansitional, but also to squamous and glandulai tumois 
A Nonneoplasiic proliferation Of the six 01 se\en lesions of the urmaiy 
vesicle giouped under “granulai or piolifeiative lesions” of the bladdei 4 6 6 
attention may be focused on two polypoid cystitis and cystitis glandulai is and 
cystica 

Polypoid cystitis is charaiteuzed by edema, congestion, and clnonic mflam- 
matoiy cell mfiltjatiou m the wall of the bladdei, usually confined to the lamina 
piopna Thin 01 broad polypoid projections of this inflamed edematous wall, 
sometimes ulcerated, sometimes coveied by epithelium, pioject into the lumen 
In latei stages of the disease as healing takes place, the epithelium piohferates 
to foim small villous projections (fig 1) A similai pictuie is seen m the bladder 
mucosa o\erlying a sarcoma oi a seeondaiy tumor Thus, m lesponse to mflam- 
matoiy leaction oi clnonic untation, eventually an outwaid proliferation of 
the bladdei mucosa takes place—a growth away fiom the lamina piopna—* 

* Read at mnual meeting, American Urologicil Association, Atlantic Cits. N J June 
26, 1952 

* The tenn transitional cell was introduced in 1841 b> Henle 1 to design ite epithehil 
cells that are intei modi ate between stritified squ imous and simple column ir Although 
the e\act number of 1 1 $ us and t> pes of cells in the vesical mucosa is a matter of conti oversj 
among m itonusts theic is general tgreement that in conti acted bhdder the cells of the 
superficial lajei are cuboidal, have a cuticular border, and a dark, granular cytoplasm 

t) These cells have one or two large vesicular nuclei 
and column u, and either pseudostratified or multi 
‘ cells of the superficial la> ei ire flat and mdistinguish 
ible from squ imous cells, those of the deeper laver ire low columnar or cuboid il It is 
believed that to issume this pittern the cells not onlj flitten, but actuill} slip past one 
another 23 

1 Ilcnle, P G J Yllgememe Anatomic Leipzig, 1S41 p 224 

1 Schaffer, J D is Epithelgewebe, In von Molleridorff, W Handbuch dernukroshopiscken 
An itomie des Mcnschen Berlin J Springer, 1927, vol 2 pt 1, pp 19-23 

3 Bremer, J L and Weatheiford, H L Tevtbook of Histology, ed 6, Philadelphia 
Blahiston Company, 1914 p 475 

4 Hinmau, T ind Cordonnier J Cystitis folhcularib J Urol , 34 302-30S, 1935 

5 Stirling W C and Ash J L Chronic proliferative lesions of the urinarv tract J 
Urol ,45.312-359 1941 

6 Morse, H D Etiologj and pathology of pjehtis cystica, ureteritis cjstica, and 
cystitis cjstica Am J Path , 4 33-49,1928 
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Fig. 1 (upper). Polypoid cystitis. X21. AFIP Accession -179429 
Fig. 2 (lower). Glandular cystitis. XG2. AFIP Accession 109457 


which may remain as benign polypoid cystitis for years, or may assume autono 
mous growth and form papillary tumors. 7 - 9 

7 Cahen, F.: Zur Casuistik des Blasentumoren. Virch. Arch, f. path. Anat., 113: 4GS-474 
1888. 

8 Stoerk, 0.: Beitrage zur Pathologie der Schleimhaut der harnleitenden Wcge. Beitr. z 
path. Anat. u. z. allg. Path., 26: 367-445,1899. 

9 Ewing, J.: Neoplastic Diseases, ed. 4, Philadelphia: W. B. Saunders Co., 1942, p. 943. 
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Fig 7 (upper). Another area fiom same case as figures 5 and 6. "Enteric” mucous 
glands and, to the right, cystitis glandularis. X125. AFIP Accession 530992. 

Fig 8 (lower). Another area from same case as figures 5, 6 and 7. Cystitis glandularis 
and mucous glands. A glandular structure at center is partly lined by tall mucus-con- 
taining epithelium. X192. AFIP Accession 530992. 

there is a small space lined by transitional epithelium with a superficial layer 
of euboidal cells and a deeper layer of club-shaped or columnar cells. One of four 
things may take place: the epithelial buds may lemain as Brunn’s nests and 
glands; they may become increasingly cystic to form cystitis cystica; they may 
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.Fig• 9. Adenomatoid tumor of bladder. Epithelial tubules lined by u single layer of 
epithelium, some showing cystic dilatation. X100. AFIP Accession 214099. 


develop carcinomas; or they may differentiate into true glands. The mechanism 
of true gland formation 27 ' 30 is believed to be as follows: in some of these epithelial 
nests a distinct lumen is formed, around which the innermost cells become 
oriented with their long axes arranged radially toward the central lumen (fig. 6). 
Mucus appears in the cytoplasm of these cells which assume a columnar shape. 
In some nests the deeper layers of transitional epithelium lining the glands 
persist (fig. 7). In others, probably as a result of pressure from the accumulating 
secretion in the lumen, the deeper cell layers disappear, leaving a glandular 
structure lined by columnar epithelium. This structure would be indistinguishable 
from enteric mucosa except that all stages from glandular and cystic cystitis 
to mucus-containing glands (fig. 8) can be identified. The alteration of transi- 


MBrunn, A. von: Ueber drusenfdmliche Bildungen in tier Schleimhaut ties Xieren- 
beckens, ties Ureters, und der Harnblase beiin Menschen. Arch. f. nukr. Anat., 41: 2J4- 

» Limbeck, It. von: Zur Keimtniss der Epithelcysten der Harnblase und der Ureteren. 

Zt S ”Luiirsch,’ , 0^°t^ber S cysten der ableitenden Harmvege. Arch. f. mikr. Anat., 41: 


303 To 3 |LVffb. and Zuckerkandl, 0.: tlber cystitis glandularis und den Drusenkrebs der 
Harnblase. Ztschr. f. Urol., 1: 1-41,1907. 
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tional epithelium mto mucous epithelium is not confined to glands but also has 
been demonstiated m the smface epithelial cells 31 

Both Biunn’s nests and cystitis glandulans have been obsei ved in the bladdeis 
of aniline dye workers and m the spontaneous and expeiunentally induced 
bladder tumois of animals 10 

The exact natuie of the etiologic agents producing Biunn’s nests, cystitis 
glandulans, cystitis cystica, and tiue gland foimation is unknown, but irritation, 
infection, and mechanical obstiuetion of Biunn’s nests have been legaided as 
possibilities Peihaps eithei metabolic changes m the tissue 01 mine, 01 the 
piesence of ceitain oigamsms m the unnaiy tiact may bung about histochemical 
changes in the cytoplasm of epithelial cells, with the formation of mucus What- 
evei the cause, theie is little doubt that mucous epithelium and mucous glands 
develop thiough the mechanism that has been presented Autonomous growth 
of this tissue lesults in the foimation of adenocaicmomas of bladder 
3 Cuboidal epithelium Holmes, 32 in a studj' of a group of gunshot and other 
wounds of bladdei, has obseived an unusual lesion At the time of operation, 
soon aftei tiauma, the vesical mucosa showed no tumois Latei on, howevei, 
a small tumor appealed which was chaiacterized microscopically by the foima¬ 
tion of epithehal tubules lined by a single layei of cuboidal or low columnai 
epithelium The tubules, some of which showed cystic dilatation, simulated 
lenal collecting tubules (fig 9) The tiansitional epithelium itself was replaced 
by low columnar oi cuboidal cells foirmng small papillae Theie was no mucus 
Holmes was of the opinion that the lesion was a manifestation of the metaplastic 
potentiality of vesical epithelium It is of interest that a similar lesion was 
descnbed by Friedman and ICuhlenbeck 33 as an adenomatoid tumor of the 
bladdei, and mteipieted as nephiogemc adenoma “The microscopic picture 
suggested a reual, either mesonephuc or metanephnc pattern” to these authois, 
but they could not exclude “the possibility of postnatal development of such 
tumois from appaiently normal bladdei mucosa ”’ 7 Oui experience confums 
Holmes’ observation and leads us to legard the so called nephrogenic adenoma 
of Friedman and Ixuhlenbeck as a manifestation of metaplastic behaviox of 
i esical epithelium The rarity of the lesion and the paucity of tissue from these 
cases have made it impossible to study the steps in the development of this 
lesion It may be stated that these patients should be caiefully watched as 
nephrogenic adenoma may develop mto carcinoma of the bladder 31 
It is evident fiom this discussion that although the tiansitional epithelium 
of bladdei is moiphologically diffeient from the squamous, cuboidal, and col¬ 
umnai mucous producing epithelium found in the uiinaiy bladder, they aie 
closely related 1) the transitional epithelium may give use to these types as 
has been demonstrated, 2) the}' may co exist with the transitional epithelium 
in the same bladder 17 " 2 If these premises aie coirect, and the evidence seems 
to be in favor of such a concept, then the occurience of some of the unusual 

31 Mostofi, F Iv Unpublished data 
31 Holmes, It H Personal communication 

33 Friedman X B and Kuhlenbech, II Adenomatoid tumors of the bladder repro 
ducing renal structures (nephrogenic adenomas) J Urol , 64 657-670, 1950 
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neoplumix of the urinary bladder, i.e., squamous cell carcinoma, adenocarcinoma 
tiepin ogeiue adenoma, etc., is an expression of the potentialities of the vesical 

X S' 1 ™’ aiK aU lndUa{i ° n ° f a <lefinite illcrease the growth activity of 

C - ^opjaslic potentiality of (he vesical epithelium. The vesical epithelium is 
capable of neoplasia into a variety of epithelial tumors, from unmistakable 
transitional cell tumors with an arrangement of cells that is indistinguishable 
from that oi normal vesical epithelial lining, to other tumors in which there is 
not the remotest suggestion of transitional epithelium. Indeed, some years ago, 
Dart :i described 17 cellular variants in epithelial tumors of bladder. 

TratisuioJoii tumors may arise a) directly from the surface epithelium, b) 
through po.ypmd cystitis, e) through the formation of Brunn’s nests, or from a 
eomh:nat:on «-! all three. Histologically the tumors may be benign or malignant, 
ueil duTe rent rated or undifferentiated, papillary or sessile, superficial or in- 
nhrarina. 


Squamous cell tttmors may arise a) directly from the transitional epithelium, 
id after rquamatization and leukoplakia of the surface epithelium, or c) as a 
re.-uit of alterations in the tumor cells of ait erstwhile transitional cell carcinoma. 
Indeed, in a substantial number of infiltrating transitional cell carcinomas areas 
of squamous cells and squamous cell carcinoma may be seen. 

Adenomas and adenocarcinomas, some with mucus, others without, may arise 
a) after cuboidal or columnar metaplasia of the surface epithelium or b) through 
development of Bnmn’s nests and glands, cystitis glandularis and formation 
of true glands which contain mucus. Mucus-containing cells and glandular 
structures may also appear in a predominantl 3 r transitional cell carcinoma. 31 

All three of these tumors (transitional cell carcinoma, squamous cell car¬ 
cinoma and adenocarcinoma) may occur in pure form or in any combination with 
one another. They are all slowly growing tumors whose clinical behavior depends 
much more on their effect on the supporting stroma, the bladder wall, the 
museularis, the vascular channels, and the urinary flow, than on their mor¬ 
phologic appearance, 

SUMMARY 

Only by an understanding of the manifold potentialities of bladder epithelium 
can the fundamental pathology of the epithelial tumors of bladder be com¬ 
prehended. These potentialities consist x>f 1) an outward growth of epithelium 
with the formation of papillae, or an inward growth of the epithelium with the 
formation of Baum’s nests; 2) ability to change into squamous, columnar, or 
cuboidal epithelium, and to form glandular structures, some containing mucus, 
others without mucus but having an “enteric” appearance, and still others 
resembling renal tubules; and 3) ability to form epithelial tumors which may 
vary from transitional cell carcinoma to carcinoma in which the cells are difter- 
entiated to squamous or glandular, either in pure or mixed foirns, an to car 
einomas which are completely undiffereutiated. 

5‘ Dart, It. 0.: Grading of epithelial tumors of the urinary bladder. J. l r roi., 36: 6ol~66S, 
1036. 
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RADICAL CYSTECTOMY FOR ADVANCED CARCINOMA 
OF THE BLADDER 

EMILE SAYEGH 

From the American Mission Hospital, Tania , Egypt 

Two major problems aie involved in the successful surgical treatment of 
carcinoma of the bladder: 1) the preservation of kidney function and 2) the 
excision of the tumor. The first has been attended by a large measuie of success. 
The many procedures at our disposal for transplanting the ureters, and the 
advances in postoperative therapy, have made this part of the surgical treatment 
comparatively safe for the patient. The excision of the growth is still in a process 
of evolution. Simple cystectomy has given way to total cystectomy (namely, 
with prostatectomy and seminal vesiculectomy in the male, and with pan¬ 
hysterectomy in the female). Total cystectomy, in turn, is now coupled with 
extensive pelvic adenectomy—called by some “radical cystectomy.” 

This paper deals only with cases of advanced bladder tumor, involving more 
than one-foui th of the bladder, with deep infiltration of the muscularis, serosa, 
and perivesical spaces, and with enlarged pelvic lymph nodes. One hundred 
and six such cases have been reviewed; of these, 99 were males and 7 females. 
We have purposely omitted some 15 cases of early carcinoma (grades I and II), 
not involving the muscularis of the bladder, since the controversy regarding 
the subjecting of these patients to radical procedures is outside the scope of 
this paper. 

From the standpoint of treatment, the cases reviewed here fall into three 
groups: 1) those with transplantation of the ureters only, 2) those with ureteral 
transplantation and total cystectomy, 3) those with ureteral transplantation, 
total cystectomy, and extensive lymph node dissection. 

Our aim has been to determine whether any of these procedures is justified 
and, by a comparison of the survival rates of the three groups, to ascertain 
which method has given these patients the greatest measure of palliation. 

END RESULTS OF THE TOREE PROCEDURES USED 

Orouv 1: Bilateral h ansplantation of the ureters lathe rectosigmoid. Twenty-one 
natients were subjected to bilateral transplantation of the ureters only, for one or 
another of the following reasons: 1) extension of the tumor beyond the possibility 
of successful excision, 2) the post' condition of the patient, 3) refusal by the 
patient of total cystectomy because of the impotence that follows. 

The survival rate in these 21 cases was as follow's: 


Immediate postoperative mortality 2 (9.5%) 

2 to 6 months 7 

6 to 12 months 9 

12 to 18 months 2 

IS to 24 months 1 


Read at annual meeting, American Urological Association, St. Louis. Mo. Mav 3. 
1953 
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There were thus no survivals after the second year. 

In no case was a regression of the cancer observed. After the initial rosy- 
period, of 2 to 6 weeks, the patients suffered greatly from the passage of tumor 
shreds through the urethra. It became necessary to perform interruption of 
the second, third, and fourth sacral nerves in 7 cases to obtain relief from this 
complaint. 

Group 2: Bilateral ureteral transplantation and total cystectomy. Twenty-three 
patients were treated by bilateral transplantation of the ureters and total 
cystectomy without pelvic adenectomy, with the following results: 


Immediate postoperative mortality . 3 (13%) 

2 to 6 months 4 

6 to 12 months 11 

12 to 24 months 4 

32 mouths 1 


In this group, there were no survivals after the third year. A comparison with 
Group 1, therefore, shows no appreciable difference in the end results of these 
two procedures. 

Group 3: Bilateral transplantation of the ureters, total cystectomy, and pelvic 
adenectomy (radical cystectomy). Simultaneously with Group 2, which dates 
back to 1947, a parallel series of cases was treated by total cystectomy and 
pelvic adenectomy. In 1950, an appreciable improvement in the end results 
was noted from this procedure, and from then on total cystectomy without 
adenectomy was discarded. 

Sixty-two patients were subjected to total cystectomy and extensive pelvic 
adenectomy, with the following survival rate: 


Immediate postoperative mortality .. 6 (9.6%) 

2 to G months 17 

6 to 12 months . 15 

12 to IS months 1 

IS to 24 months 2 


There were thus 21 survivors in this group. Of these, 11 were operated upon 
from 1 to 2 years ago; 2 from 2 to 3 years ago; 5 from 3 to 4 years ago, and 3 
from 4 to 6 years ago. Granted that some of these patients may still succumb 
from cancer—since one, operated upon 1 year ago, has developed spinal metas- 
tases, and another, operated upon 2 3 'ears ago, has a perineal mass in the region 
of the posterior urethra which shows definite tumor cells—there are 8 patients 
(13 per cent) in this group who have survived more than 3 years, whereas no 
patient lived beyond this period following the other two procedures. 

DISCUSSION 

A comparison of the immediate postoperative mortality in the three groups 
shows them to be about the same (10 per cent) and it may be that this figure 
cannot be greatly improved upon in these advanced cases. Peritonitis is still a 
hazard in the transplantation of large, dilated ureters, and cardiovascular 
and renal complications are frequent in the elderly with any extensive procedure. 
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An analysis of the late causes of death has levealed some inteiestmg facts 
The highest moitahty rate was m the penod between the fiist and second yeais, 
and by fai the most fiequent cause of death was local pelvic lecuuence Ac- 
coidmgly, the opeiation piotocols were studied, with the following significant 
findings 

1) Accidental spill of tumoi tissue at the time of opeiation occuned in 6 
cases, and m all of these tlieie was early recuirence of caicinoma in the pelvis 
The following aie examples 

Case 1 On fleeing the light lateial wall of the bladdei fiom the pehis, the 
bladder was madveitently opened Its mteiior was filled with soft jelly-like 
tumoi tissue and some of this was spilled into the field In spite of a satisfactoiy 
postoperative course, the patient w as seen in a dying condition at 4 months, w ith 
a rapidly growing tumoi in the pelvis the size of a C months piegnant uterus 

Case 2 The small intestine was adherent to a laige mfiltiatnig tumoi of the 
bladdei, and on freeing the intestine a spill of tumoi tissue from the bladdei 
occuned Resection of the small intestine was done, and bilateial tiansplantation 
of the ureters to the sigmoid, total cystectomy, and pelvic lymph adenectomy 
earned out The postopeiative course was very satisfactoiy, nev eitheless, the 
patient was seen in 3 months w ith massive infiltration of the abdominal wall and 
incision with recurrent carcinoma 

2) Extension fiom the bladdei giowth to the endopelvit fascia, even though 
separating easily, consistently lesiilted m eaily local pelvic lecuuence 

3) In advanced carcinoma of the bladder involving the uieteial onfices, the 
tumor cells have been seen to involve the muscular coat of the uietei Therefoie, 
the uretei should be sectioned well away from the bladdei The following is a 
case m point 

A tumor of the bladdei involved the left uieteral orifice, with a laige and 
dilated uieter This was tiansplanted to the lectosigmoid by a duett Nesbit 
anastomosis Cystectomy and adenectomy was carried out Two months latei, a 
large pyoneplnosis had developed on that side and nephiectomy was perfoimed 
Postoperatively, there developed a persistent diaimng sinus from the lowei end 
of the nephrectomy wound Abdominal exploration levealed a laige tumoi mass 
in the aiea of anastomosis on the left side, extending letiopentoneally Due to 
the piesence of the light uietei just below this area, nothing could be done 
r Llie patient died fiom intestinal obstruction Section of the uietei showed 
tumoi cells 

4) In carcinoma involving the bladder base, as previouspapeis have stressed, 
the uiethia should be sectioned well away fiom the bladdei In one of oui 
patients, a thin subject, the usual abdommo peimeal pioceduie had been waived 
aside foi the easier abdominal pioceduie only Subsequently, there was lecur- 
lence of squamous cell carcinoma from the bladdei in the postenoi uiethra, 
appaiently in the region of the external sphincter 

5) Total cystectomy and extensive pelvic adenectomy is extremelj' unsatis- 
factoiy m the obese and is accompanied by a high eaily postopeiative mor¬ 
tality 
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6) Aortic and common iliac adenectomy cannot be satisfactorily performed 
if the ureters have been transplanted at a previous operation. 

7) Early bone metastases were of high incidence in those who had undergone 
cystectomy, but were not present in the same high degree in those treated 
by ureteral transplantation nor in patients who had no surgery. Five instances of 
such metastases, occurring from 6 to 18 months postoperatively, were noted: 
three in the lumbar spine, one in the os pubis, and one in the sacrum. These 
cases showed no malignant changes in the removed prostates, and it seems 
reasonable to implicate the venous drainage of the bladder in the spread of the 
cancer cells. This is especially so when, during cystectomy, the bladder is 
manipulated and tumor cell emboli in the vascular spaces milked and sent on 
their way. 

In a few cases, during operation, temporary ligatures were placed on both 
common iliac veins, the hypogastric or internal iliac arteries on both sides were 
cut between ligatures, and the internal iliac veins were exposed and cut between 
ligatures. Diodrast was injected into the distal end of the internal iliac vein and 
x-rays taken. In a surprising number of eases the dye was seen in the vertebral 
veins, thus confirming the work of Batson and Norgore. 

Accordingly, in the last 17 cases of group 3, all vascular connections of the 
bladder were carefully severed, both abdominally and perineally, before the 
bladder was manipulated. Although it is still too early to determine the results 
of this procedure, thus far—in a period of a year—no bony metastases have been 
observed. 

8) Of the 95 patients who survived the difficult operative procedures, 4 died 
of renal failure and 3 of undetermined causes. 

At the present time, the high operative mortality rate and the not too en¬ 
couraging late results should make one question the justification of asking a 
patient to submit to such heroic procedures. Theoretically, wide and complete 
radical excision should offer the best hope of a cure. However, a good percentage 
of cases, on operation, show extension of the tumor beyond the possible limit 
of surgical excision, and this percentage, when added to the immediate operative 
mortality, makes a considerable mortality rate that probably cannot be improved 
upon. 

On the other hand, in a large percentage of cases cancer of the bladder does 
remain localized for a certain period in the pelvis. And if, in the male, our 5-year 
survival rates are poor, this is because in this difficult situation our methods, 
and indications and contraindications, have not been standardized. In the 
female, in whom cystectomy is easier and more radical because of the possibility 
of doing a panhysterectomy at the same time, the results have been con¬ 
sistently better. In fact, of 7 advanced cases operated upon in this way, 3 are 
still alive 3 years or more after surgery. 

The gynecologists have worked out the exact pathways of lymphatic spread 
in cancer of the uterus. Their results are better than ours. Also, further studies 
must be done to determine the possibility of venous spread to the vertebra, 
to the liver, and through the plexus of Santorini to the endopelvic fascia and the 
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pelvis Until this is done, oiu surgical pioceduies will yield pool 5-yeai suivival 
lates 

SUMUl VIl\ AND CONCLUSIONS 

One handled and six cases of advanced carcinoma of the bladder (99 males 
and 7 females) have been reviewed, with the object of determining which of 
tlnee suigical pioceduies employed offeis these patients the gieatest measuie of 
palliation 

These three pioceduies aie 1) bilateial transplantation of the uieters to 
the rectosigmoid only, 2) ureteinl transplantation and total cjstectomy (namely, 
with prostatectomy and seminal vesiculectomy in the male, and with pan- 
hysteiectomy in the female), 3) total cystectomy with extensive pelvic ad- 
enectomy (radical cystectomy) 

The immediate postopeiative moitahty late was about the same (appiox- 
unately 10 pei cent) in the tlnee groups 

In the hist two groups, theie were no suivnals beyond the tlnrd yeai 

In the third group—radical cystectomy—S patients (13 per cent) have sui- 
vived moie than 3 years, of these, 3 weie operated upon fiom 4 to b yeais ago, 
with no signs of lecunence 

The late causes of death aie analyzed and the major ones discussed By far 
the most fiequent cause was local pelvic lecunence 

The possibility of the spread of cancel cells thiough the vasculai channels 
at the time of opeiation is consideied 

From our lesults m this series of cases, it is concluded 

1) That bilateral tiansplantation of the uieters alone is unsatisfactory 

2) That bilateral uieteial transplantation with total cystectomy has shown 
little better lesults 

3) That total cystectomy with extensive pelvic adenectomy has given the 
best palliative lesults Moie than that, in a few cases there has appaiently been 
complete extirpation of the growth 

4) It is our belief that this is the opeiation of choice, and should be the 
standaid proceduie for the eaily case 

I am indebted to the constant advice and encouragement of Di H S Hutchi¬ 
son, Dnector of the Amencan Mission Hospital, Tanta, Egypt, to Di Philip 
Sahyoun, Piofessoi of Pathology, Amencan Umieisity of Beyieuth, to Dr 
Paul Hamilton, Pathologist, Naval Reseaich Unit No 3, Cairo, Egypt, to the 
United Presbytenan Chuich of North Amenea, which supplied the necessary 
funds for this study, and to the resident staff and nurses of the Amencan Mission 
Hospital, whose constant vigilance and endeavoi made this work possible 
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SECONDARY TUMORS OF THE PENIS 
MORTON C WILSON, GEORGE It HORTON vnd BILL T HORTON 

From Department of Urology, Kings County Division Kings 
County Hospital , Brooklyn 3, N Y 

The penis is an infiequent site for metastasis Secondaiy invasion is rare 
even when an advanced pnmary giowth is situated m a neaiby oigan Watten- 
beig collected 19 cases of secondaiy tumois of the perns fiom the hteiatuie 
and added a case of Ins own His statistics aie summanzed in table 1 We have 
collected ten new cases of secondaiy neoplasms of the penis which hare oceuned 
since the appeaiance of Wattenbeig’s papei in 1944 and one case not included 
m the original statistics (tables 2 and 3) 

Wattenbeig, citing Chaurm, mentions a few cases of saicoma aiising elsewheie 
in the body and secondarily involving the penis To the total we wish to add 
the thuty second case of secondary catcmoma of the penis and the sixth arising 
in the piostate 

CASE REPORT 

A 53 yeai old Jewish bakei was admitted to Kings County Hospital on June 
25, 1952 complaining of bach pain and difficulty in voiding His symptoms 
dated bach to May 1949, when a piostatectomy advised elsewheie was lefused 
by the patient One month latei orchiectomy was perfoimed at still anothei 
hospital The patient was lelatively asymptomatic until 3 months pnor to the 
piesent admission when he was admitted to the Coney Island Hospital with a 
histoiy of urinary retention foi 2 days pnoi to admission A tiansuiethial 
resection was perfoimed at this institution The pathological lepoit was adeno 
carcinoma of the piostate The shdes of the original tissue weie leviewed by 
Di Gheiaido Gheraidi “Micioscopio examination of the fragments of piostatic 
tissue obtained leveals widespiead invasion and replacement by nests, colds 
and small sheets of lathei anaplastic tumoi cells Most of these aie inegulaily 
polygonal, have an abundant pale clear cytoplasm and single plump vesicular 
nuclei exhibiting vaiying degiees of hyperclnomatism, bizaireness of shape and 
prominence of nucleoli Here and there is a tendency foi the cells to be cuboidal 
and arranged around cential lumina In some areas tumoi cell clumps aie noted 
m the perivasculai locations and lately within the lumina of venules The stioma 
contains scatteied and focal collections of chronic liiflammatoiy cells” (fig 1, 
A and B) 

The patient did poorly following opeiation complaining of dysuna and low 
back pain ladiating down both legs Weight loss, anorexia and weakness weie 
progiessive up to the piesent admission 

Physical examination revealed a markedly cachectic white man appealing 
chronically ill The significant physical findings weie a piostate wluch was 
lioimal in size but stony haid, nodulai and asymmetrical, two plus pitting 
edema of the left leg and an absence of both testicles The penis appeared normal 
but on palpation both corpora cavernosa were infiltrated by irregulai bands of 

721 



722 


WILSON, HORTON AND HORTON 


Table 1 

PRIMARY SITE 

NUMBER OP CASES 

Bladder 

5 

Prostate 


Kidney 

3 

Rectum 

3 

Testicle 

3 

Liver 

1 

Lung 

1 

Total Primary Sites: 7 

Total Cases: 20 


Table 2 


DATE 

AUTHOR 

PRIMARY SITE 

1929 

Nogues 

Pi estate 

1947 

Musiani 

Bladder 

1948 

Buirell 1 

Kidney 

1949 

Murkson et al. 

Nasophaiynx 

1950 

Thompson 

Rectum 

1951 

Cattell and Mace 

Rectum 

1951 

( Fort et al. 

| Bladder 

1952 

Boyd 

Rectum 

1952 

Boyd 

Rectum 

1952 

Garlick 

Lung 

1952 

Garlick 

Lung 


Table 3 


PRIMARY SITE 

NUMBER OF CASES 

Bladder 

7 

Rectum 

7 

Prostate 

6 

Kidney 

4 

Lung 

3 

Testicle 

3 

Liver 

1 

Nasopharynx 

1 

Total Primary Sites: S 

Total Cases: 32 


hard, nodular tissue approximately two cm. in width and extending along the 
entire shaft of the penis from the base almost to the corona. The glans, urethra 
and corpus spongiosum were not involved. 

Laboratory studies were as follows: Urea 50 and 60 mg. per cent on two 
determinations, sugar 69 mg. per cent, acid phosphatase 1.4 Bodansky units and 
a negative blood serology (Mazzini). 

The electrocardiogram was normal and the chest film showed a diffuse broncho- 
pneumonic process. X-ray studies of the skull and long bones showed no ab¬ 
normalities. 
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Fig. 1 . A and B, original carcinoma of prostate. Section is from fragment remoyed 
by transurethral resection. A, X40 B, X250. (Courtesy of Dr. Harold Fink, pathologist, 
Coney Island Hospital, Brooklyn, N. Y.) C and D, biopsy taken from metastatic mass in 
left corpus cavernosum. C, X40. D, X250. 

The urinary residual on admission was 110 cc. Cystoscopy was performed 
with difficulty. The bladder mucosa showed evidence of a marked cystitis and 
the prostate appeared markedly irregular with a complete absence of the normal 
landmarks and large quantities of sloughing tissue. The penile urethra appeared 
normal throughout. A biopsy was taken from the left corpus cavernosum. 

The microscopic examination of the biopsied tissue was described by Dr. 
Gherardi as showing “morphological characteristics essentially similar to those 
observed in the previously obtained prostatic tissue. The tumor shows greater 
dedifferentiation and there is only a rare suggestion of gland formation. The 
cells are arranged in medium-sized rounded nests, in pavement fashion, or 
small whorls, or dissociated. Some of the cells have a somewhat pink cytoplasm. 
Necrosis is also in evidence. Diagnosis: Anaplastic carcinoma, probably metastatic 
from the prostate” (fig. 1, C and D). 

The patient pursued a rapidly down-hill course characterized by temperature 
elevations up to 103F, extreme weakness and severe dysuria. Death occurred 
on the sixteenth hospital day. Permission for a postmortem examination could 
not be obtained. 


DISCUSSION 

Musiani attributes the rarity of metastasis to the penis to the nature of the 
blood supply to the penis which is not derived from one of the major vessels of 
the body but from tributaries which are not major participants in the vascular 
supply. Also, the repeated washings of the cavernous spaces by the influx and 
outflowing of blood in erection and detumescence make it difficult for tumor 
emboli to implant here. 

Secondary tumors of the penis most commonly involve the corpora cavernosa 
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usually, but not always, sparing the glans, urethra and corpus spongiosum. 
The lesions are generally nodular and circumscribed but may be diffuse in¬ 
volving the penis extensively. If the glans is involved, the lesion appears as a 
firm, nontender nodule with or without ulceration. In the case reported by 
Markson et al. the tumor resembled a chancre. The involvement results either 
from hematogenous spread or direct extension from the bladder or prostate. 
Carcinoma of the prostate may invade the wall of the membranous urethra via 
the lymphatics progressively invading the bulb and erectile tissue of the corpora 
eventually to involve the entire extent of the penis filling the sinuses of the 
erectile tissue with tumor cells. This is due to the ample communication of the 
sinuses with each other and those of the opposite side through fissures in the 
fibrous septum of the tunica albuginea. Thompson believes that a primary in 
the rectum may invade the corpus cavemosum by direct extension by way of 
the ischiorectal fossa through the junction of the deep and superficial triangular 
ligaments with Colics 1 fascia into the superficial perineal space. Involvement of 
the corpus spongiosum would be through the urogenital diaphragm, since cancer 
cells usually do not spread against fascial planes. Boyd believes a more logical 
explanation would be lymphatic spread downward into the perineal region via 
the inferior hemorrhoidal lymphatics and then by lymphatics following the 
course of the inferior hemorrhoidal and internal pudendal veins.' The spread 
would by by lymphatics accompanying the internal pudendal vessels which 
supply the penis and ischiocavernosus muscle. Venous metastasis would be 
unusual since the venous drainage of the rectum is away from the penis. 

Symptoms are of two types: I) priapism due to blockage of the cavernous 
spaces of the corpora by tumor tissue, secondary stasis and thrombosis of the 
uninvolved sinuses and 2) disturbance of the urinary function due to encroach¬ 
ment on the urethra. Priapism may occur in any penile tumor but according to 
Boyd is most common in metastatic lesions. 

Most of the reported cases terminated fatally a short time after the penis 
became involved. Cattell’s case of a secondary occurring in the penis 2J4 years 
after an abdominoperineal resection was done was alive 9 years after a local 
excision of the penile metastasis. In Boyd’s ease the penile metastasis from the 
rectum occurred 5 years after abdominoperineal resection. Local excision of the 
metastatic mass was followed 10 months later by total penectemy for a metastasis 
within one corpus cavernosum. The patient was alive and well years after 
removal of the primary in the rectum. 

SUMMARY 

The literature of secondary tumors of the penis is reviewed and an additional 
case with the primary in the prostate is reported. 

Holt-Krock Clinic, Fort Smith, Ark. (M.C.W.) 

10 Schermerhorn Street, Brooklyn, N. Y. ( G.R.H .) 

10 Schermerhorn Street, Brooklyn, N. Y. ( B.F.Ii .) 
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SOME OBSERVATIONS ON THE CRYPTORCHID TESTIS 

JOHN N. ROBINSON and EARL T. ENGLE 

From the Squier Urological Clinic, Presbyterian Hospital, College of Physicians and Surgeons, 

Columbia University, New York, N. Y. 

The intrinsic nature of the cryptorchid and its management is an ever present 
problem of the urologist. This subject has been an object of constant study in this 
clinic since one of us first showed, more than twenty years ago that chorionic 
gonadotropins would cause testis descent in immature rhesus monkeys. 1 

This observation was followed by widespread use of gonadotrophins and other 
hormones in the clinical management of cryptorchidism. There is agreement that 
about 20 per cent of cases treated show good result with the attainment of 
scrotal position. 

Perhaps there is more difference of opinion and of practice as to the proper 
age at which hormone therapy should be given, or where a resort to surgical 
measures be taken than in any other aspect of this problem. 

Colby 2 states that 86 per cent of all testes are normally descended at birth; 
14 per cent are not, but the majority of these will come down in the first year 
of life. Deming 3 estimates that only 1 per cent are undescended at birth, but 
regardless of how many fail to descend, there is agreement that only one in five 
hundred will remain in an abnormal position after puberty. It is generally con¬ 
ceded that the development of the testis can be divided into five definite stages: 4 • 5 
From origin to birth, when it is receiving maternal hormones from the mother; 
from birth to the age of four or five years when the testis is static; from six to 
ten when the testis is growing; from eleven to fifteen while maturity occurs; and 
from sixteen through complete maturity. 

For this study over 150 testicular biopsies have been taken either at the time 
of orchiopexy or following orchiopexy. In a few instances the whole testis was 
removed and studied either because the testis was apparently worthless or the 
cord was so short that the testis could in no manner be replaced. Excluded from 
this study are those cryptorchid testes which did not need surgery and those 
which would come down by themselves or those that came down with the aid of 
chorionic gonadotropins. All those with endocrine disease were also excluded. 
About one quarter of these cases had a course of gonadotropic hormones some 
time previously. This did not seem to make any difference in the pathological 
findings as a careful study of the cases which received the hormones and those 
that did not revealed no difference. 

Read at annual *■ Urological Association, St. Louis, Mo. May 13, 1953. 

1 Engle, E. T.: . „■ uced descent of the testis in the macacus monkey by 

hormones from the ahtipituitary and pregnancy urine. Endocrinology, 16: 513-520, 1932. 

3 Colby, F. H.: Essential Urology. Baltimore: Williams & Wilkins, 1950. 

3 Deming, C. L.: The evaluation of hormonal therapy in cryptorchidism. J. Urol., 68: 
354 1952. 

4> Charney, C. W., Conston, A. S. and Meranze, D. R.: Testicular developmental histol¬ 
ogy. Ann. N. Y. Acad. Sei., 56: 597-608, 1952 

5 Sniffen, R. C.: Histology of normal and abnormal testes at puberty. Ann. N. Y. Acad. 
Sci., 55: 609-618, 1952. 
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Table 1 


Seminiferous tubules 

Stroma 

Seminiferous tubules 

Stroma 

Seminiferous tubules 

Stroma 

Seminiferous tubules 
Stroma 


Group I 

Birth to o or 6 (66m) 

1. Small 

2. Lined with layer of ovoid or cuboidal cells 

3. Occasional spermatogonia 

1. Abundant and fibroblastic 

Group II 
5-10 years (S5m) 

1. More tortuosity and coiling 

2. Several layers of cells 

3. Increasing number of spermatogonia 

4. Lumens 

1. Fewer fibroblasts 
Group III 
11-15 3 'ears (114m) 

1. Larger and contorted 

2. Active spermatogenesis 

3. Only few spermatozoa 
1. Ley dig cells beginning 

Group IV 

15 years and older (115m up) 

1. Normal spermatogenesis 
1. Abundant Leydig cells 


Table 2. Biopsy of lit undescended testes 


Age 

Sue Microns 


150 

114 

85 

66 

1 

II 

III 

IV 

Total 

Up to 5 




S 

8 




8 

6-10 




26 

22 

4 



26 

11-15 

2 

5 

10 

10 

10 

12 

3 

o 

to 

—4 

16 

8 

21 

16 

5 

5 

35 

7 

3 

50 

Total 

10 

26 : 

26 ! 

49 

45 

51 

10 , 

5 

111 


Table 3. Biopsy of 20 unilateral Icslcs following orchiopexy 

1. Average age at time of orchiopexy: 10 

2. Average years elapsed from operation to biopsy: 9 

3. Condition of testes: 

15 tubular fibrosis 
4 abnormal testes 
1 normal 


It has proved very difficult to classify cryptorchids by any method of group¬ 
ing. In order that it may be shown how these testes differ from each other and 
from the normal testes, a table has been made which in some ways is similar to 
that described by Charney. His grouping for normal testes has not been followed 
exactly because in our experience there are some differences in interpretation and 
in the size of the seminiferous tubules. 
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Table 4. Comparison of 42 testis biopsies {cryptorchid and nonnal in same child) 


AGE 

NO. OF CASES i 

i 

DIAMETER TUBULE, MICRONS 

CROUP 

Crypt 

Normal Descent 

Crypt 

Normal Descent 

5 

• 4 

3S 

38 ^ 

I 

i 

6-10 

1 4 

60 

85 

I 

ii 

11-15 

s 

93 

150 

11 ! 

III-IV 

16- 

! 5 

I 114 

ISO 

ii 

III-IV 



20 

10 5 10 „ 15 20 

, • Years of a^e * • 

Fig. 1. Graph showing difference in size of seminiferous tubules at different age groups. 


GHOUPS 
— IV 


-Ill 


II 


— I 



5 10 15 20 

i 1 Years of age* 1 

Fig. 2. Graph showing 1) steady growth of normal testis and 2) delayed growth of crypt- 
orchid testis and age when it is delayed most. 










CRYPTR0CII1DISM 


/ay 


Table 1 lepiesents a noimal guide to giouth of the noimal testes. Table 2 
lepiesents 111 cases of testicular biopsies which veie taken at vanous ages fiom 
5 yeais through 50 On the left of the table is lepiesented the size in microns of 
the seminiferous tubules. On the light the testicles aie classified accoidmg to 
the groups which have been classified in table 1 It will be noted that up to the 
age of 5 all of our 8 cases fall into the gioup wheie the diameter of the seminif- 
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Table 4. Comparison of 42 testis biopsies (cnjptorchid and normal in same child ) 


AGE 

NO. OF CASES 

DIAMETER TUBULE, MICRONS 

GROCP 

Crypt 

Normal Descent 

Crypt i 

.i 

Xormal Descent 

5 

4 

3S 

3S 

i 

i 

6-10 

4 

60 

S5 

i 

11 

11-15 

S 

03 

150 

ii 

iii-iv 

16- 

5 

114 

ISO 

ii 

III-IV 



20 

10 4 10 15 20 

, . Ycar3 of age * . 

Fig. 1. Graph showing difference in size of seminiferous tubules at different age groups. 


CROUPS 
— XV 


-III 


— II 


— I 



5 10 15 so 

i I years of age' 1 

Fig. 2. Graph showing 1) steady growth of normal testis and 2) delayed growth of crypt- 
orchid testis and age when it is delayed most. 
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Fig. G. Case 4. Patient aged 11 years 


there are still 5 that fall into the classification of 5 years or under. The really 
striking fact to note in table 2 is that there are only 3 undescended testes after 
the age of 10 which appear microscopically normal. 

The second series of 20 testicular biopsies had previous orchiopexies, and 
were studied for sterility diagnosis. Table 3 shows briefly the average age at the 
time of operation, the number of years elapsed since operation, and the condition 
of these testes. The striking fact is that of this gioup there was only one com¬ 
pletely normal testis. These findings have been confirmed by others. 6 

A summary of the third series of 42 testicular biopsies which were taken from 
unilateral undescended and noimally descended testes in the same child during 
the same operation is presented in table 4. It can be seen from a study of this 
chart that up to the age of 5 theie are no really gross differences either in the size 
of the tubules or into the group which they fail. From 6 to 10 it can be easily 
seen that there is now beginning to be an inciease in the size of the seminiferous 
tubules and also theie aie beginning to be other changes associated with growth. 
From 11 to 15 there is even more marked diffei ence in the size of the seminiferous 
tubules and the normally descended testicle is beginning to show signs of sper¬ 
matogenesis while the eryptorchid shows only a few developmental changes. 
Over age 16 the difference in the tubules is more marked. The eryptorchid testis 
is growing but its rate of growth is much less than in the normally descended 
one. The eryptorchid testicle still shows no evidence of spermatogenesis while 
normal ones still show marked evidence of spermatogenesis. 

6 Heller, C. G., Paulson, C. A., Mortimoie, G. E., Junck, E. C. ami Nelson, IV. O.: 
Unnaiv gonadotrophins, spermatogenic activity, and classification of testicular morphol¬ 
ogy—their bearing on the utilization hypothesis. Ann. N Y. Acad. Sci., 65: GS5-702, 1052. 
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Fig. 7. Case 5. Note marked difference in two sides 


Figures 1 and 2 show graphs representing a comparison of size of seminiferous 
tubules and age. 

From many biopsies we have chosen the following photomicrographs (fig- 3, 
aged 5 years; fig. 4, aged 5 years; fig. 5, aged 10 years; fig. 6, aged 11 years; fig- 
7, aged 15 years) to illustrate our findings. They are arranged so that you may 
compare the normally descended testes with the cryptorchid testes. They are 



CIIV PTOltCIIIDISVI 


733 


taken at low and high povvei magnifications which aie sufficient to show the 
changes which occui m the testicles 

DISCUSSION 

Theie aie eeitani obvious facts fiom which lecommendations may be made 
that should be of \alue to all, in the caie and tieatment of the ciyptoichid 
testis 

A caieful evaluation of these biopsies shows that pnoi to 5 yeais of age the 
ciyptoichid testis keeps lelative pace with the noimally descended one In the 
ne\t penod of giowth it- shows ictaidation in development as compaied to one 
in its noimal position 7 During pubeity it continues to glow but laiely becomes 
noimal Vftei oichiope\y, done just pnoi to, 01 at the time of pubeity, only a 
few' testes will dec clop pioperly It is also seen fiom om othei senes that a ciypt¬ 
oichid testis that does not descend by the time of, 01 aftei pubeity, will in the 
majonty of cases show no fertility potential A testis left m the ultra abdominal 
position tluough nondescent 01 opeiatne pioceduies has a definite piedisposi- 
tion to develop cancel Baker’ states that the incidence of cancel in the normal 
testes is 0 0013 pel cent, and the incidence of cancel in undescended testes is 
11 pci cent The incidence of ciyptoicludism m 7000 patients with cancel of the 
testis is 10 9 pel cent One should also considei that inguinal testes aie leadily 
subject to tiauma 

In view of our findings it is suggested that all clnldien with umlateial or bi- 
lateial undescended testes not due to endocrine distuibailees should be tieated 
befoie the age of five yeais Although a certain numbei of these testes have an 
mheient congenital defect it is wise to give each testis every chance to develop 
by being placed in the sciotum befoie any growth occuis There aie testes giossly 
small that show complete absence (geimmal aplasia) of all spermatogemc ele¬ 
ments These, if umlateial, should be lemoved 
The fust step m tieatment consists of hoimonal injections The authois and 
others’ suggest that laiger doses of gonadotiopnis should be given ovei a shoitei 
penod of time lathei than smallei doses ovci a longei period of time thus pie- 
ventmg pi Glorious sexual development oi bone changes Reeentlj we have been 
tiying 4000 to 5000 units of chonomc gonjdotiopm daily foi tlnee days, and if 
tliei e is no change w ltlnn a w eek, operation is i ccommended The first sev ell cases 
showed the following findings 1) failuie due to lack of an external ring, 2) sue 
cess, 3) failuie due to absent testicle, 4) failuie due to a v eiy small external nng 
and herniae, 5) success, G) failuie due to the testis adhering to the fascia above 
and outside the external ling, 7) success 

Many different types of operation have been recommended for replacement of 
the testis m the sciotum As long as the following pnnciples are followed, the 
exact tjpe of operation is not too impoitant 1) The speimatic cold must be of 
sufficient length to allow the testis to be plated m the scrotum without tension 

7 Nelson, W O Some problems of testicular functions J Urol 69. 325 33S, 1953 
3 Baker, It C Discussion of cryptorchidism Tertilitj it bterihti, 3. 176, 11)53 
3 Ilellcr, C G and associates Personal communication 
I0 kicfei,J II Surgical treatment of cr>ptorcludism J Urol , 68: 3S5, 1952 
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2) There must remain an adequate blood supply to the testis. 3) The tests must 
be located in the scrotum with as little tension as possible, and to achieve this, 
at times the cord must be carefully stripped of all cremasteric bands and the 
vessels mobilized up to their origin at the aorta. 4) There must be some form of 
fixation of the testis to the scrotum and from the scrotum to the leg either by 
suture or by elastic tension for a period of time. Use of permanent fixation to the 
thigh if there is any doubt of proper replacement of the testis or poor blood sup¬ 
ply. If the testis can be placed normally in the scrotum without tension certainly 
various forms of external elastic tension are sufficient. The closure is well stand¬ 
ardized. 

Small testes which cannot be placed normally in the scrotum should not be 
left in the abdomen. Occasionally they can be left in the groin where they can 
be watched and either removed or brought down later. If the cord is so short as 
to preclude the former, they should be removed, primarily because they will 
not become fertile and because of the danger that they will become neoplastic. 

SUMMARY AND CONCLUSIONS 

In these three series of 173 testicular biopsies it is interesting to note that in 
only a very few instances is the cryptorehid testis completely normal as compared 
with the normally descended one at any period of time during its growth. It comes 
closest to being normal before the age of 5 years. Still recognizing that we cannot 
rale out the fact that certain of these testes may be born with an inherent defect 
which will also prevent their development, it is believed that it is wiser to replace 
cryptorehid testes in the scrotum before the period of growth takes place. In 
this way they will be given every opportunity to get the maximum amount of 
development that is possible during normal growth. It is realized that probably 
some of these testes will be sacrificed because of the difficulty of surgery in this 
age group, but we believe that this is far more satisfactory than to leave an 
inherent or a defective testis still present in an abnormal position. Certainly no 
harm results if all these children between the age of 2 and 5 receive large doses 
of hormones over a short period of time, as previously recommended. If there is 
no result within one week, operation is recommended at this time. 

ISO Fort Washington Ave., New York 32, N. Y. 
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THE CRYPTORCIIID PROBLEM 
J S GROVL 

In 1851 Le Comte stated that the imdescended testis frequently becomes 
malignant, and since that time this subject had had numeious confusing lepoits 
Wangensteen 1 m 1927 mote “no greater diversity of opinion piobably exists 
concerning anything m medicine than the question of malignancy m the un¬ 
descended testis ” The ciuestion of w hat to do w ith the undescended testis v anes 
from immediate lemoval to no theiapy at all Those who believe in the high 
incidence of malignancy in these testes advise orchiectomy, while otheis like 
Cliamy et al , 2 believe that the undescended testis is an abnormal one 1 e , has 
constitutional defects at the time of its formation, and from the standpoint of 
feitihty that this testis, even if biought dow n at an eailj age, will be of no func¬ 
tional value, and theiefoie had best be left alone 

As to the incidence of malignancy m ciyptoiclnds, Campbell 1 in 1912 said “it 
can be unequiv oeally stated that the undescended testis is more liable to malig¬ 
nant changes than the noimally placed testis, and that the abdominal one is 
more liable to malignant changes than the inguinal ” From a puiely statistical 
standpoint Campbell had figured that 1 abdominal testicle out of 20 undeigoes 
malignant changes, and that 1 inguinal testicle out of about 80 undeigoes malig 
uant changes Taken together theie weie about 2 malignant growths to about 100 
undescended testes He collected 1422 cases of malignancy m testes, and of these 
165 (oi 11 G pel cent) of the patients were ciyptorclnds 

Gilbeit and Hamilton 1 collected 7000 cases of tumois of the testes, and over 
840 (ovei 11 pel cent) of the patients weie cryptorchids 

In geneial the incidence of malignant ciyptoichidism in lelation to testicular 
malignancies has been given as fiom 8 to 15 pei cent 

Now as to the opposite side of this ciuestion, Cairoll 5 in 1949 sent a question- 
nane to membeis of the Amencan Ufological Association apropos the subject of 
malignancy m ciyptorchids, and aftei leceivmg leplies fiom 662 members 
(76 pei cent of whom had nev ei seen a case of tumor formation in a ciyptorchid), 
came to the following conclusions 1) Malignant testicular tumors aie laie per 
se 2) Malignancy m cryptoichidism is still moie laie 3) Piesent statistics 
pioving the higliei incidence of malignancy m cryptoichidism cannot be ac 
cepted 4) Any urologist will be fortunate to see oi tieat a single case m his life 
span of piactice 5) The incidence of malignancy in cryptoichidism from the 
actual cases leported is so minute that the potentiality of its malignancy cannot 
be used as an indication foi eithei orchiopexy or orchiectomy 

President! il address, lead at the annu it meeting of the Chicago Urologic il Societv 
April 23, 1953 

1 Wangensteen O H Arch Surg , 14 GG3 731 1927 

3 Chain}, C W , Conston, A S and Meraiize, D II Fertility ind Sterility, 3 161—17G, 
1952 

3 C implied, II E Aich Surg 44 353-309 1912 

4 Gilbert, J B and Hamilton, J B Surg Gynec &. Obst , 71. 731-743, 1910 

3 Cirroll, W V J Urol , 61. 306-404, 1949 

735 



736 


J. S. GROVE 


From the foregoing, we have two schools of thought: those who believe that 
malignancy develops frequently enough, so that surgery should be resorted to 
i.e., orchiectomy; and the other group who question the advisability of any form 
of treatment or at most orchiopexy. 

Now what about the incidence of malignancy in a cryptorchid testis which has 
been surgically corrected. Gilbert and Hamilton 4 in 1940 after reviewing the 
literature found 77 patients in whom malignant tumors developed after orchio¬ 
pexy. Fourteen cases were reported of testes placed in the abdomen, which orig¬ 
inally were located in the groin, and could not be brought down into the scrotum. 
Rusehe 6 recently collected 4 cases where an orchiopexy had been performed with 
no clinical evidence of tumor at the time of surgery, and these patients later 
developed malignant tumors. lie raised the question of the validity of the argu 
ment of carrying out orchiopexy in undescended testes as a prophylactic meas¬ 
ure to avoid malignancy. Later in my report I shall give the history of such a 
case. Gordon-Taylor, 7 on the other hand, said that in view of the frequency of 
surgery for ectopia, the relative paucity of cases of malignant disease in testes 
brought into the scrotum would appear to offer some protective agency against 
malignanc}', provided the operation is successfully performed. If this cannot be 
done then he advises orchiectomy. Recently Kaplan and lloswit 8 reported a case 
in which malignant changes took place in bilateral ectopic testes brought into 
the scrotum at 14 years of age. Some 27 years later malignant changes took 
place in one testis, and 4 years after this tumor changes occurred in-the other 
testis. Testicular malignancy after orchiopexy has been conjectured as being 
due to surgical manipulation or hormonal overstimulation of a testis attempting 
after liberation to obtain the status of a normal organ. However, biopsy studies 
have shown that these testes rarely become normal organs from a germinal cell 
structure standpoint. They are abnormal organs to start with. 

Eetopy per se has not been proved to be causative of malignancy and, there¬ 
fore, it is illogical to expect that any particular site of eetopy promotes carcino¬ 
genesis, unless the factor of differences in temperature in the abdomen and groin 
play a part. Likewise the factor of trauma to an inguinal testis is questionable. 
The proportion of inguinal to abdominal testis is about 4 to 1, therefore, there 
would be a greater opportunity for inguinal than abdominal tumor. 

Another interesting phase of this problem is that in one report, 4 tumors in 
normally descended testes had occurred in 23 men whose other testis was ectopic, 
but did not undergo any change. Rusehe 6 also recently reported 4 similar cases. 
This illustrates the caution that must be observed in drawing any conclusions 
that eetopy itself is the cause of tumor formation. 

Up to this point my remarks have dealt with cryptorchidism and malignancy. 
Let us now discuss fertility in the ectopic testis. Those of you who attended the 
January 1953 meeting of our society, at which time Dr. Warren Nelson ex¬ 
cellently presented the histologic changes which occur in ectopic testis after the 
age of 6 years, were impressed with the sharp decrease in germinal elements in 
contrast to the normally placed testis. Prior to that age the changes were in¬ 
's Rusehe, Carl: J. Urol., 68: 340-353, 1952. 

7 Gordon-Taylor, G. and Wyndham, N. R.: Brit. J. Surg., 35: G-17, 1917. 

* Kaplan, G. and Roswit, B.: J.A.M.A., 144: 1557-1558, 1950. 
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significant Recently Chainy et al 2 made a critical histologic study of pic- and 
postopeiatne ctyptoichids, and stated that these studies leave him with little 
enthusiasm foi any of the suigical techniques employed Biopsies showed definite 
detenoiation of the seminiferous epithelium aftei suigery m the majonty of 
instances He believes that the ectopic testis is an mheiently abnoimal organ 
He does not advise surgery foi the ectopic testis I feel that if we aie to do any¬ 
thing about pieserving chances for a fertile organ, then surgery ought to be pel 
formed much earliei than we have been advising At one time the majority of 
suigeons waited until the peuod of pubeity, and if the testis did not descend at 
that time then surgeiy was advised Then with the advent of pituitaiy hormonal 
substances, these weie gnen at 6-7 yeais of age, to see if the nondescent was 
due to insufficient hormonal stimulation, and if nothing occuned then surgeiy 
was adiocated I feel that there is very little to gam fiom this mode of attach, 
provided the patient shows no othei evidence of hoimonal disturbance If one 
testis is m the sciotum then certainly there must have been enough hormonal 
substance m the body to do this, and if the othei testis did not come dow n then 
something else is responsible for its nondescent Now that such sharp histo 
logical changes ha\e been shown to take place about the age of 6 yeais, I thmk 
it would be advisable to operate on these childien at a much youngei age l e , 
3-4 years of age 

Tiom a geneial statistical study of our pioblem, it can be stated that tumors 
of the noimally placed testis are lare (about 0 05 pei cent) m male patients as a 
whole, and about 0 58 per cent of all malignant tumois Hence no mdiudual or 
hospital is evei going to accumulate a gieat senes of cases Statistics of couise 
can he ‘ juggled” to one’s mood In legard to this study several faetois for eiror 
enter 1) Most hospitals do not diffeientiate male and female admissions 2) 
Many patients are admitted moie than once a yeai, and theiefoie included in 
total admissions, so that anywhere fiom 15-20 pei cent of total admissions aie 
readmissions 3) Hospital l ecords show pathological diagnoses and not anatomi¬ 
cal changes, therefoie, many patients entering the hospital for othei ailments 
may have ectopic testes as a coincidental finding, and therefoie, this would not 
appeal on the record, but would only show if they entered for surgeiy of ectopic 
testis Statistics, theiefore, are way off in legard to the incidence of ectopic 
testes Accumulation of many leports show that about 10 per cent of all males 
are born w ith undescended testis, that by puberty this decreases to 2 pel cent, 
and that by the age of 20 yeais to 0 2 pei cent However, the manner of keeping 
hospital iecords, as previously discussed, would altei greatly the incidence of 
ectopic testes In other words, I believe that the fiequency is highei than stated 

A study was made of malignant testicular tumois at Michael Reese Hospital 
fiom 1021 to 1951, and during this peuod of 30 yeais there were 55 cases of 
tumois m scrotal testes, and 2 cases in ectopic testes One of these cases occuned 
m an abdominal testis, while the other was in a lecently opeiated inguinal testis, 
which had been brought down successfully into the sciotum Foi this gioup of 
cases a percentage of 3 6 eusted This is ceitamlj under the figuies of 10-15 pei 
cent of malignancy in undescended testes that has been gnen in many repoits 

The fiist case was in a boy 15 years of age, who entered the hospital foi opeia- 
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tion on a right ectopic testis, which was situated in the groin. The left testis was 
normally situated. At surgery the right testis was easily brought down and the 
hernia, which was present, repaired. The testis showed no gross abnormal findings. 
A modified Bevan operation was performed. Three months later he developed 
severe pain in the right knee, which traveled up the thigh into the scrotum. No 
positive findings were noted at that time. However, nine months after his dis¬ 
charge from the hospital he was readmitted with the findings of a hard mass 
just above the symphysis. Exploratory operation and biopsy revealed a hard 
suprapubic mass, which on section revealed metastases from an embryonal car¬ 
cinoma of the testis. The right testis showed a very small lesion, which was not 
felt at the time of the original operation. He was given deep x-ray therapy but 
expired several months later. 

The second case was that of a 33 year old man, who entered the hospital with a 
history of noting a firm mass in the right lower quadrant of the abdomen some 
three weeks prior to admission. At that time he had been accidentally kicked by 
his child in the abdomen, and a few days later had noted the abdominal mass. 
He had no other complaints. Examination revealed a left testis normally placed 
in the scrotum, while the right half of the sac was atrophied and did not contain 
a testis. A mass the size of a grapefruit was felt in the right lower quadrant. 
The Friedman test on the urine was negative for quantitative prolan A. At 
surgery a large vascular retroperitoneal tumor mass was found with a vas and 
structures of the cord attached to it. The mass was removed, and the patho¬ 
logical diagnosis was embryonal carcinoma of an abdominal testis. At that time 
he did not receive any postoperative x-ray therapy, and one year later was 
admitted with evidences of metastases to the lungs. These responded to x-ray 
therapy. Then one year later an abdominal mass reappeared, which again re¬ 
sponded to deep x-ray therapy. From that time on he had numerous recurrences, 
and finally died 5 years after his original operation. 

This case is the only one, in the hospital records, of a tumor in an abdominal 
testis. Whether, the history of injury was of importance is hard to say. An early 
diagnosis could not have been made, because the testis was situated deep in the 
abdomen, and only after a large mass had developed could the tumor be felt. 
Certainly abdominal testes should be brought down early in life if possible. If 
any difficulty is encountered during the surgical procedure or if it cannot be 
satisfactorily placed in the scrotum, then it should be removed. It certainly 
should never be replaced in the abdomen unless the condition is bilateral. 

The foregoing two cases were not seen by urologists, but by general surgeons at 
the hospital. 

A recent case, which I took care of, is not included in the above statistics, 
because the number of tumors in scrotal testes in 1952 was not available as yet 
at the hospital. 

This man was 32 years of age, and he complained of pain and swelling in the 
right side of the scrotum for a period of several weeks. In his past history he had 
had an operation for a right undescended testis at the age of 12A> years. For¬ 
tunately, from a record standpoint, this operation had been performed at Mi¬ 
chael Reese Hospital, so that a complete record was easily available. This record 
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showed the following facts At 6 years of age he was suddenly seized with pain 
in the light giom, and this was accompanied with swelling in this region Si\ 
months latei he bumped himself ovet this aiea and anothei attach of pam en¬ 
sued At that time he was seen by a doctoi, who infoimed the mother that the 
child’s light testis was not in the sciotum No tieatment was advised, and for 
the next few yeais he had lecurient attacks of pain in the light giom At 12J-3 
yeais of age he was admitted to the hospital foi suigeiy of the ectopic testis A 
fau sized light testis was found m the inguinal region associated with an in¬ 
direct hernia The testis was brought down into the scrotum with relative ease 
and the henna was repaned On discliaige fiom the hospital the testis was felt 
well down in the scrotum Following this he had no fmthei tiouble However, 
some ten yeais latei, on being examined for military sen ice, he w as told that the 
right testis was atiophied At this time he was 22 jeais of age Then some ten 
years later, at the age of 32, he began to note swelling and pain in the light side 
of the scrotum On examination an apple sized, film, smooth mass, which did 
not tiaiisillumiiiate light, occupied the right side of the sac Removal of this mass 
showed it to be an emhiyonal caieinoma of the testis This was followed by a 
course of deep x-iay therapy to the abdomen 
The interesting featuies of this case aie 1) the lepeated history of injury to 
the right giom with subsequent swelling from the age of 6 to 12 yeais, 2) suc¬ 
cessful oichiopexy at 12^ years of age Ten years latei he was told that the right 
testis had atiophied, and then at 32 yeais of age carcinoma developed m a pie- 
uously ectopic testis successfully placed m the sciotum some 20 years befoie 
If ciyptoiclndism with tiauma per sc weie the factois in initiating the malignant 
pioeess, one would ceitainly think that it would have occuired much soonei, 
lather than let a gap of some 20 yeais ensue Suiely one swallow does not make 
the summer, but this ease w ould speak against the ectopia being the major factoi 
m pioducing the malignant changes in the testis 
By coincidence all thiee of the afoiementioned cases occurred m the light 
testis, and the pathological diagnosis was embryonal caicmoma in all 
Since the papei was submitted for publication, the following case has come to 
the authoi 's attention 

I F, 23 yeais of age, had noticed a small haid mass about the light testis 
some 9 months ago Theie was no history of injury and the swelling was not 
painful Then two months ago there was an mciease in the size of the swelling 
with slight sciotal pain In his past history he had the light testis, which was 
located in the inguinal canal, brought down successfully into the sciotum This 
operation was performed at 5 years of age Since that time the testis was palpable 
in the right side of the scrotum, and gave the patient no fuithei tiouble until 
he noted the swelling aiound the organ some 17 yeais later Examination at this 
time leiealed a firm, nodulai mass suuounding the right testicle The testis itself 
felt atiophic The left testis was of good size and consistency A diagnosis of 
right epididymitis was made, and the patient treated conservatively Bow¬ 
er er, the swelling did not subside, so that right epididymo orchiectomy was pei- 
formed The pathological diagnosis was dysgeinnnoma of the light testis 
The case reveals a malignant testieulai tumor developing some 17 years after 
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Table 1. Michael Reese Hospital, 1948-51 


ADMISSIONS 

CRYPTORCHIDS 

% 

MALIGNANT 

% IN RELATION TO 

CRYPTORCHID 

CRYPTORCHIDS 

168,058 

101 

0.06 

1 

0.0 


Statistics for 31 years ( 1921-51 ) 


TUMORS OF SCROTAL TESTES 

MALIGNANT CRYPTORCHIDS 

OT 

JO 

55 

2 

3.6 


Table 2. Michael Reese Hospital, 1930-50 


SURGICAL 

SPECIMENS 

EXAMINED 

I MALIG¬ 
NANCIES 

MALIGNANT 

SCROTAL 

TESTES 

% or 

MALIG¬ 

NANCIES 

MALIG- i 
NANT 
CRYPT- ! 
ORCHID 

% IN RELA¬ 
TION TO 
SCROTAL 
TUMORS 

CRYPT- ' 
ORCHID % 
OF MALIG¬ 
NANCIES 

AUTOP¬ 

SIES 

DEATHS ! 
DUE TO 
MALIG- ! 
NANCIES 

TESTES 

DEATHS 

% OF 
TESTES 
MALIG¬ 
NANT 

S6,313 

| 8,246 

40 

0.48 

1 

2.5 

0.01 

7,725 

1,349 

6 

0.44 


a successful operation for an undescended testis. This again would speak against 
the ectopia as being the most important factor in testicular tumor formation. 

In table 1 admissions include both male and female patients, and also read¬ 
missions during the years 1943-51. It, therefore, can be seen that the percentage 
of patients with ectopia would be much greater than 0.06, if the statistics were 
only on male patients, and also did not include readmissions. Likewise the num¬ 
ber of cryptorchid patients would be much more than the 101 if all patients 
with this condition were put on the diagnosis card. Only those were recorded 
who entered the hospital for surgery of their ectopia. With this fact in mind, 
then the per cent of malignancies in relation to the number of cryptorchids would 
be much lower than 0.01. 

In table 2 covering a period of 20 years (1930-50), the per cent of malignant 
cryptorchids in relation to tumors of scrotal testes was 2.5, while over a period 
of 30 years (1921-51), the percentage was 3.6, a much lower figure then or¬ 
dinarily given. 

CONCLUSIONS 

Numerous excellent reports do not substantiate the high incidence of malig¬ 
nancy in undescended testes. 

I believe that the fear of malignancy in a cryptorchid testis is not a reason for 
surgical intervention per se; i.e., orchiectomy. 

In view of the excellent histological studies of Nelson and Charny, if one is to 
preserve the germinal forming elements then surgery should be performed early, 
that is, before the age of 6 years, because these elements undergo early atrophy. 

The use of hormonal therapy in the cryptorchid is questionable, because it one 
testis is in the scrotum it signifies that enough hormonal stimulation for descent 
is present. The reason for nondescent in the other then must be due to mechan¬ 
ical factors, such as adhesions or a narrow inguinal canal or some constitutional 
defect of the testis. Also testes which come down by themselves at puberty oi 
later are not true ectopic testes but represent the migratory type. 






























CIUPTORCHIDISM 


741 


In oldei individuals surgeiy may be peifonned foi ail associated symptomatic 
hernia, 01 foi psychological 1 e , cosmetic leasons, the testis may be biought into 
the sciotum But the question of future malignancy should not be the cause for 
suigery 

Abdominal testes should be placed in a position wheie they can be felt If 
tins cannot be done satisfactory then orchiectomy should be peiformed, pio- 
\ ided the condition is unilateral The inguinal testis should nevei be placed m 
the abdomen, if it cannot be brought into the sciotum 

The lationalefoi orchiopexy must rest upon the placement of the testis wheie 
it can be obseived closely Contacts with these patients should be kept foi many 
jeais This mil gne some inkling as to the changes, nhich occur m these oigans, 
paiticulaily with legald to the questions of atiophy and malignancy 

In view of the long interval of time before malignant changes took place in 
testes successfully placed in the sciotum, I do not beliere that the ectopia should 
be blamed foi this tumoi foimation This took place aftei many yeais m the 
majonty of lepoited cases These should be simply classified as tumois of a 
sirotal testis 

Undescended testes, which cannot be brought down satisfactory at the time 
of suigeiy, should not be subjected to multiple stage operations They had best 
be left alone if they aie m the gioin, and if m the abdomen then they should be 
lemoved 

104 S Michigan Aie , Chicago 8, III 
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CARCINOMA OF THE PROSTATE 

Lt. Col. K. E. Van Buskirk, USA (MC) and Col. J. C. Kimbrough, USA (MC) 
From the Urology Section, Walter Reed Army Hospital, Washington, D. C. 

It is the purpose of this paper to present the analysis of the clinical records of 
136 patients with carcinoma of the prostate treated at Walter Reed Army 
Hospital during the 13 j r ear period from 19-10 through 1952. The incidence, 
diagnosis, pathology, treatment, and follow-up results are reported. Special 
attention is given to the early diagnosis, the selection of patients for radical 
surgery, and the survival rates following each type of treatment. 

INCIDENCE 

The incidence of carcinoma of the prostate has increased during the past two 
decades. Since carcinoma of the prostate is a disease prevalent chiefty among old 
men, this increase has, in a great measure, been due to the fact that there are 
more people living longer. The population of the United States has more than 
doubled since 1900. A part of this growth can be attributed to the increased 
longevity rather than to the addition of new young stock, since the internal 
structure of the population is shifting toward an increasingly greater proportion 
of older people. 

Life expectancy in 1900 was little more than 45 years, whereas in 1950 this 
expectancy was more than 65 years. In 1900, 4.1 per cent of the population was 
over 65. In 1950, S.2 per cent was over this age. The estimated percentage for 
2000 A.D. is 14 per cent 1 (table 1). 

A review of these data emphasize the growing number of individuals each 
year with cancer of the prostate and the importance of early detection and 
radical treatment. 

“Cancer of the prostate is the third most common type of cancer among males, 
exceeded only by cancer of the skin and of the alimentary tract. No very exact 
data are available concerning the prevalence of cancer of tills or of other sites, 
but the prevalence studies which have been made show clearly that this is one 
of the most important sites for males and that the rates in the age groups from 
about 50 upward increase very rapidly to a point more than 15 times the all ages 
rate. In 1948, in the United States, 11,758 males died from cancer of the prostate; 
this represents 12 per cent of all cancer deaths among males in that year. It is 
known that not nearly all of the cancer of the prostate is diagnosed or recognized 
even at death. Various investigators have found occult cancer of the prostate in 
a considerable percentage of cases given autopsy without there having been pre¬ 
vious knowledge of prostatic cancer. These percentages have ranged from 14 to 
46 and have averaged about 24 per cent.” 2 

Read at annual meeting, Mid-Atlantic Section, American Urological Association, 
Roanoke, Va. March 13, 1953. 

iVelz, C. J.: Manpower prospects within the population structure. J.A.M.A., 147: 

Raker, Roger: Studies on cancer preventio • in urology, Ann. Surg., 137: 29-34, 1953. 
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Table 1. Cancer of prostate; age gioap per population 


YEAH 

POPULATION 

ACE OVER 45 \K 

ACE OVER 65 YE 


millions 

per cent 

per cent 

1850 

23.0 

12 4 

2 6 

1900 

76 0 

17 8 

4 1 

1050 

152 0 

28 4 

S 2 

2000* 

200.0 

41 0 

U 0 


* Forecast. 


Table 2 Cancer of prostate 


YEAR 

PTS TR FOR 

1 

TOTAL TR 

% WITH CA Of 

psosr. 

BPH 

ca. 

1940 

42 

10 

52 

19 2 

1941 

49 

3 

52 

5 7 

1942 

29 

4 

33 

12 1 

1943 

32 

4 

36 

11. 

1944 

26 

4 

30 

13 3 

1045 

41 

2 

43 

14 7 

1946 

50 

7 

57 

12 3 

1947 

50 

IS | 

68 

26 5 

194S 

50 

M 

73 

19.2 

1049 

57 

12 | 

60 

17 4 

1950 

98 

20 

118 

17. 

1951 

72 

20 

92 

21.75 

1952 

100 

IS 

118 

15 3 

Total 

700 

136 

841 

16 1 


During the 13 year period (table 2), 1940 through 1952, there weie 705 patients 
treated at Walter Heed Army Hospital for benign prostatic hypertiophy and 
136 for carcinoma of the piostate, an incidence of 16.1 per cent of caicinoma 
of the prostate. This does not include the benign prostatic hypertrophy patients 
treated for other diseases and who did not come to the attention of the urologist. 
The average age of the 136 patients was 65 8. There were two young adults—one, 
17 and the other, 20 years of age. In addition to these, the youngest in this group 
was 43, and the oldest, 89. The average age of patients selected for radical surgery 
was 65.2. The youngest was 51, the oldest, 81. 

ETIOLOGY 

The prostate is not an endocrine gland. The secietion contains organic material 
and enzymes. The most important of these enzymes is acid phosphatase. The 
evolution of the prostate is controlled, to a great measure, by hormones elabo¬ 
rated by the testes. It is apparent that the testicular hormone imbalance resulting 
from senility is an important factor. The hormonal aspect of carcinoma of the 
prostate is delicately balanced and it may well be that the indiscriminate use of 
testosterone theiapy for the so-called male menopause and other conditions has 
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Table 3. Cancer of prostate; radical perineal prostatectomy 


YEAR 

NO. CA. PTS. 

NO. PTS, TR. RAD. 

PER. PROST. 

percentage of total 

RAD. TREATMENT 




% 

1940 

10 

1 

10 

1941 

3 

0 

0 

1942 

4 

0 

0 

1943 

4 

1 

25 

1944 

4 

2 

50 

1945 

2 

2 

100 

1946 

7 

3 

42.9 

1947 

IS 

13 

72.9 

1948 

14 

9 

64.3 

1949 

12 

S 

66.7 

1950 

20 

14 

70.0 

1951 

20 

12 

60.0 

1952 

IS 

1 

9 

50.0 

Total 

136 

74 

54.5 


contributed to the increased incidence of carcinoma of the prostate. Testosterone 
therapy may have exacerbated carcinoma of the prostate which would otherwise 
have remained relatively quiescent. 


PATHOLOGY 

Adenocarciorna, the most common malignant tumor of the prostate, occurs 
in three types. 3 The first type is well-differentiated tumor, and occurs as extra- 
acinar structures lined by a single layer of cuboidal epithelium resembling senile 
prostatitis with metaplasia. The second, the medullary adenocarcinoma, consists 
of large acini filled with cancer cells forming small pseudo-acini. The third is the 
undifferentiated carcinoma and involves the entire gland. 

There are a few epidermoid carcinomas found. These are probably derived from 
the transitional epithelium of the prostatic urethra. 

Nodular hyperplasia of the prostate and senile prostatitis with metaplasia may 
simulate malignant tumors. It is probable that these lesions result from androgen 
imbalance and may present a malignant appearance on digital rectal examination. 
Senile prostatitis with metaplasia may be associated with nodular hyperplasia. 
When there is a question of malignancy the lesion, as far as treatment is con¬ 
cerned, must be considered malignant. Such tumors require radical surgery. 

DIAGNOSIS 

Digital rectal examination is the only procedure by which an early diagnosis 
can be made which, in turn, will enable a majority of the patients with carcinoma 
of the prostate to be cured by radical surgery. When urinary symptoms appear, 
only a small percentage (5 to 10 per cent) of the patients are amenable to cure by 
surgery. Radical surgery has been feasible in more than 54 per cent of the patients 
at Walter Reed Army Hospital since 1940 (table 3). In a great measure this high 

3 Lewis, L. G.: Precancerous lesions of the prostate. Surg. Cl. of No. Amer., 6: 1777, 1950- 
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percentage has been due to the annual physical examination m which digital 
rectal palpation is lequired Similai lesults could be attained m the civilian popu¬ 
lation by the proper publicity in the lay pi ess, emphasizing the fact that cancer 
of the prostate can be cuied only by early diagnosis and radical surgery 

In the cancer detection piopaganda, great attention has been given tocaici- 
noma of the bieast and otliei organs and there is no excuse foi neglecting caici 
noma of the prostate in this publicity In the Walter Heed Army Hospital series 
of 136 patients, digital lectal examination piovided the most valuable informa¬ 
tion prior to opeiation In the eaily cases, the haid nodule was the first sign As 
the carcinomatous process increased nr size, the liaidness extended, the gland 
became fixed and nodulai and encioached upon the membranous urethra Later, 
the liiduiation involved the seminal vesicles and filled the mtervesicular space 

Digital lectal examination, erroneous in less than 10 per cent of the patients, 
was consideied the most tellable diagnostic procedure X mys of the bony pelvis, 
lumbar veitebiae, thorax, and long bones showed metastatic lesions The perineal 
punch biopsy \\ as used but w as often misleading unless the tissue for examination 
was lemoted from the cancel aiea The diagnosis was established oi confirmed 
by examination of the tissue lemoved m tiansuiethial lesection in 20 patients 
and was negatne in two Cytologic examination was done duimg the past five 
yeais and was positive m a few patients Cystoscopy piovided little mfoimation 
except m advanced cases involving the trigone Increase m the serum acid 
phosphatase was noted w ith the piesence of metastatic lesions This mciease ivas 
present m no other disease Andiogen estimations weie not helpful The symp 
toms, pam and urinary obstruction occurred late In two patients, the first 
symptom was pain fi om metastatic lesions Sternal or iliac biopsy may show early 
metastases Frozen section biopsy, made at the time of the opeiation, has been 
valuable when positive The specimen may not be from the cancel area m w Inch 
case a false negative 1 epoi t might be rendered Peimeal punch biopsy is not valu¬ 
able m early cases in which the nodule is small Bone mairow biopsy (sternal or 
iliac crest) is positn e m eaily metastases 

Differential diagnosis is not often difficult Fibiosis, following infection, calculi, 
and tubeiculosis may be confusing Sarcoma is laie and may requue a biopsy for 
final diagnosis These tumors, howevei, aie usually laigei, softei, and occur m 
youngei men Gianuloma of the prostate, of undetermined oiigm, lias been mis¬ 
taken for carcinoma of the piostatem two patients Nodulai bypeiplasm, upon 
rectal examination, may present the same cluneal appearance as carcinoma, but 
the nodules in such cases aie not stony haid 

TRE VT5IENT 

Palliative Palliatn e tieatment has been used in patientswho showed metasta¬ 
ses 01 evidence of local extension beyond the limits of surgical excision In the 
series of 130 patients, this has been the only possible tieatment in G2 (45 o per 
cent) 

Pallntne treatment consists of estiogen therapy, eastiation, transuiethral ic- 
section, suprapubic eystostomy, loentgen therapy, and prefrontal lobotomy and 
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Table 4. Carcinoma of the prostale; follow-up 


YEAR 

PATIENTS, TOTAL FOR YEAR 

LIVING 

DEAD 

UNKNOWN 


Palliative 

i Radical 

Palliative 

Radical 

Palliative 

Radical 

Palliative 

Radical 

1940 

9 

1 



S 

i 

1 


1931 

3 

0 



3 




1942 

4 

0 



4 




1943 

3 

1 

2 


1 

i 



1944 

2 

! 2 

2 

1 


i 



1945 

0 

2 


1 




1 

1946 

4 

3 

1 

2 

3 



1 

1947 

5 

13 


7 

0 

4 


2 

1948 

5 

9 

1 

3 

4 

3 


3 

1949 

4 

S 


6 

4 



2 

1950 

6 

14 


13 

5 

1 

1 


1951 

8 

12 

4 

11 

i 


3 

i 

1952 

9 

9 

S | 

9 

i 





Table 5. Carcinoma of prostate; over 5 year survival ( 1940-1952 ) 


TOTAL PIS FOR PERIOD 

LIVING 

DEAD 

UNKNOWN 

Palliative 

Radical 



Palliative 

Radical 



30 

22 

■ 

8 


i 

20 

1 

7 

2 

4 

Percentage. 

26% 

j 50% 

67% 

31% 

6% 

18% 


adrenalectomy. Estrogen therapy and castration are instituted as soon as radical 
excision is considered impracticable. Transurethral resection has been used for 
urinary obstruction in 19 patients, prefrontal lobotomy in three, and cystostomy 
drainage in two. Adrenalectomy has been performed in three patients for relief 
of pain after other palliative measures have failed. 

Curative. Complete surgical excision of the involved structures is the only pro¬ 
cedure which will effect a cure. Radical perineal prostatectomy—removal of the 
prostate, capsule and seminal vesicles—has been done in 74 patients (54.5 per 
cent, table 3). This high percentage of radical procedures has been attained be¬ 
cause of the requirements of the annual physical examination of military person¬ 
nel, which includes a digital rectal examination. 

Gold isotope therapy, according to the Flocks technique, 4 has been investigated 
but not evaluated. Preoperative estrogen therapy has been used 5 and may have 
extended the indication for radical surgery. 

The tissue removed by radical excision is thoroughly evaluated. If the micro¬ 
scopic study indicates that the entire malignant area has been removed, no fur¬ 
ther treatment is given. In case the tissues beyond the capsule are involved, 
castration and estrogen therapy are instituted without delay. Postoperative 
follow-up, x-rays, and acid phosphatase determination are done at 3 month inter- 

* Flocks, R. H.: Personal contact, University of Iowa Urological Clinic, May 1, 1952. 

5 Colston, J. A. C. and Brendler, H.: Endocrine therapy in carcinoma of the prostate. 
J.A.M.A., 134: 848, 1947. 
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vals duung the first yeai, at G month intervals the second year, and annually 
thereafter 


PROGNOSIS 

Tables 4 and 5 indicate the number of patients subjected to consei vativ e and 
radical procedures by yeai, and then status to date Following is an analysis of 
patients observ ed foi five years or longer 

The mcieased suiv lval late of patients subjected to radical perineal prostatec¬ 
tomy over those subjected to conservative pioceduie is evident The survival 
iate for those in the consei vative gioup is 26 pel cent, and for the radical group, 
the 5 year survival iate is 50 per cent 

In the conservative gi oup, the maj onty of the patients w ho died, died of carci¬ 
noma of the prostate Of the sev en dead in the radical tieatment group, 4 died of 
carcinoma of the prostate at 2, 23, 26, and 30 months, lespectively The other 
three died of other causes, one at 16 months of postoperativ e bronchogenic cancer, 
one at 31 months of a coionaiy occlusion, and one of a cerebial vascular accident 
at 49 months 


CONCLUSIONS 

The high peicentage of patients found suitable foi ladical peimeal piostatec- 
tomy is attributed to the required digital rectal examination which is a part of 
the Aimy’s loutine annual physical examination in men over 40 Complete surgi- 
can excision of the involved tissue following eaily diagnosis is the only piocedure 
which will effect a cure in cancel of the piostate 
All males over 40 years of age should have an annual digital lectal examination 
to detect early evidence of cancer of the piostate Suspicious glands should be 
examined more frequently foi evidence of change 

In the event evidence is found indicating that the malignant process has not 
been completely extirpated, orchiectomy and estrogen therapy should be insti¬ 
tuted w ithout delay 


SUMMARY 

Results of cancel of the prostate have been presented 

Five year survival and death lates of those subjected to consei vative and ladi- 
cal measures have been piesented 

Complete excision of involv ed tissue is advocated as soon as diagnosis is es¬ 
tablished 
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A TRUE HERMAPHRODITE 

WILLARD E. GOODWIN,* PETER L. SCARDINO.t and WILLIAM WALLACE SCOTT 

From (he James Buchanan Brady Urological Institute, the Johns Hopkins 
Hospital, Baltimore, Md. 

Proven eases of true hermaphroditism are still sufficiently rare to be reported. 
Capon (1951) has recently described the forty-first example of this unusual 
developmental abnormality. 

E. C. (J. H. H. No. 448,002) was born of a normal, healthy Negro mother, on 
December 16,1933. “He” was her first child. There were no known developmental 
abnormalities in the family. The intern’s physical examination after delivery 
described an otherwise normal, healthy, 2925 gm. male baby with a congenital 
anomaly of the external genitalia presumed to represent hypospadias, chordee 
and male pseudohermaphroditism with an undescended left testis. The child was 
reared as a boy. 

He was frequently seen in the pediatric and other dispensaries of the hospital 
for minor illnesses and routine observation. An apparently normal male child¬ 
hood was complicated only by primary pulmonary tuberculosis which healed 
after a year of rest in 1943. There are notes in the chart by many observers 
concerning the genital anomaly which was scheduled for surgical correction after 
puberty. The possibility of true intersexuality was never considered at that time. 

On September 3, 1948, he entered the hospital by way of the Accident Room 
with the complaint of severe lower abdominal pain. No definite diagnosis was 
established, but it seemed in retrospect that the pain may have represented 
“mittelsehmerz” or menstrual cramps. He was admitted to the urological service 
the next day. 

Examination revealed a well-developed 14-year-old Negro who appeared to be 
more female than male (fig. 1). There was a feminine distribution of pubic hair 
and body fat. The breasts were about normal for a 14-year-old girl, and there 
was a small vaginal opening. The phallus was small for a 14-year-old boy and 
showed a marked chordee. Nonetheless it looked more like a penis than a clitoris. 
There was a small testis in normal position in the right side of the bifid scrotum; 
on the left side there was only an empty scrotal or labial pouch (fig. 2). There 
were no hernias. Vaginal examination could not be done, but rectal examination 
gave the impression that there was a small uterus lying to the left of the midline 
in normal position. No prostate was felt. The urethral meatus opened about 2 
cm. inside the vagina on the anterior vaginal wall. The patient was otherwise 
normal. 

Laboratory studies were within normal limits. Preoperative urinary 17-keto- 
steroids were 6 mg./day, and urinary follicle-stimulating hormone was estimated 
at 13 m. u./day. Estrogens were not determined before operation. 

* W. E. G.: Deptarment of Surgery, Division of Urology, School of Medicine; The Uni¬ 
versity of California at Los Angeles. 

f P. L. S.: 2515 Habersham St., Savannah, Ga. 

Presented to the Los Angeles Urological Society, March 3, 1953. 
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Pig 1 Fig 2 


Tig L Well developed 14 sou old Ncgio who appeared to be mote female than mile 
Fie 2 Note penis with chordoe bifid scrotum right sciotum testis, absence of left 
st rut d gon id vagina (orifice maihcd by white fluid escaping after vjginogiam in figuie 3) 
Uiethral meatus opened about 2 cm inside vngin il cmal 

Under ether anesthesia, cystoscopy, tagmal examination, and a combined 
vagmogiam and cystogiam weie made The note states, “Theie is a cliotdee of 
the lathei well developed phallus Thete is a small vaginal orifice, and no urethia 
is seen externally The mucosa of the vagma extends outward wheie the met hi a 
should be almost to the tip of the glans The labia aie laige and well developed 
The labium on the right side contains a small and easily palpable gonad which 
feels like an undeidev eloped testis There is a palpable epididymis There is no 
external gonad on the left Combined abdominal lectal examination with the 
patient well relaxed confiims the previous examination, indicating a utems and 
ovaiy on the left side of the pelvis Cystoscopy, done tlnough the female like 
uiethia 2 cm mside the vaginal opening, leveals a normal bladdei, trigone, and 
ureteral onfices The vesical neck appears more female than male, and no definite 
piostatic uiethra is identified ” The combined vaginogiam (with Rayopaque) 
and cystogram (with 20 pei cent Skiodan) revealed a not mal bladdei and a 
small vagma and ceivical canal extending upwaid and to the left behind the 
bladdei (fig 3) Another x lay of the pelvis to determine bony characteristics 
was mteipieted as showing normal male configuration 
The decision as to tieatment, if any, was mteiestmg Physically the patient 
appealed to be moie female than male, and it would have been surgically moie 
simple to confoim with this appaient inclination of nature Howevei, he had 
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Fig. 3. Combined cystogram and vaginogram 


been reared as a male and was psychologically oriented toward “maleness” as 
was his mother who wanted a boy. The possibility of making the patient a 
female seemed out of the question here. 

A psychiatric interview reported by Dr. James D. Carter was interesting: “An 
interest was expressed by the urologist in the attitudes of the patient with regard 
to himself and others of both sexes. The patient answered questions readily and 
frankly asked questions. He did not appear to be particularly embarrassed, 
worried, anxious, or depressed. In fact, I was rather amazed at how well he 
seemed, at least superficially, to adjust to his predicament. 

“Mental status examination. The patient had the appearance of an attractive 
young colored girl. The facial features were soft and round and the skin very 
smooth. However, the patient certainly would not look peculiar if he were dressed 
in men’s clothing. He might simply look a little effeminate. There was nothing 
effeminate in the patient’s gestures or expressions. Talk: Normal masculine 
adolescent. Voice a little high-pitched and soft, but could certainly be accepted 
as a masculine voice. Orientation, concentration, thought content, general in¬ 
formation, and judgment were all normal. 

“The mother’s story corroborates the patient’s in detail. She states that he 
seems to be a normal boy. He has never given her any trouble and always seemed 
to her to be happy and well adjusted. 

“ Impression . I was amazed at how well this patient has adjusted to this diffi¬ 
culty. I found no evidence of neurotic or psychotic mechanisms. The patient’s 
compensations are obvious; for example, his boastfulness about his courage and 
strength. These compensations seem to serve him well. 

“Recommendations. 1) From a psychiatric standpoint, it would seem extremely 
difficult for this patient to change his sex and so the patient should remain a 
male. 2) The patient, I believe, will feel much more comfortable following the 
surgical procedures which are planned for him: removal of breasts and correction 
of hypospadias. 3) The patient is anxious and willing to talk to one of the urolo¬ 
gists regarding his condition. I don’t see any necessity for going into technical 
detail, but the patient’s condition should be described superficially to him if he 
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Tig. 4, View of pelvis from above (symplij sis at top of lira" mg) Uterus laj to left, and 
curiousb ovar\ and tube were on right side of uterus, same side as testis and vas Insert 
shows diagrammatic representation of relationships of ovaij , tube and uterus and of testis 
and vas as viewed fiom m ftont 

asks about it There would he no point m telling him that he had an ovary, 
tube, and utetus, but he should be told that he will neiei have ehildien and 
that anatomically he will never be exactly like othei males He will be gieatly 
encouraged by the comment that following the opeiation he will be much more 
male than he has been in the past ” 

Because of the patient’s desire to be “like the othei boys” it was deteimmed 
to remove all female elements and attempt the usual reconstiuction of the male 
external genitalia 

On Septembei 10, 1948, the followmg opeiation was performed exploratoiy 
lapaiotomy, panhystei ectomy, left oophoi ectomy ami salpmgectomy, appendec¬ 
tomy and biopsy of light testis, vas, seminal vesicle, piostate, and breast 
A low midline incision opened the peritoneal cavity A small uteius, fallopian 
tube and ovary lay on the left side of the pelvis (fig 4) The ovary and tube, 
however, lay to the right of the uterus, a cuuous finding as the testis was also 
on the right side m the sciotum Total hysteiectomy, togethei with lemoval of a 
small flap of vagina, was done The adrenal glands were palpated tianspentone- 
ally and seemed to be noimal Then the light scrotal testis and epididymis were 
hiopsied A small mass (prostate) at the base of the bladder was biopsied to¬ 
gether with a poition of the vas (fig 5) 

The pathologist’s note desmbed uoimal microscopic specimens of ovaiy, 
uterus, fallopian tube, testis (without speimatogenesis), seminal x'esicle, epi¬ 
didymis, ias deferens, and breast (predominantly male) (figs 0, 7, 8, 9, 10) 
The prostate show ed marked squamous metaplasia of acmai epithelium, a sti ik¬ 
ing example of estiogen effect on the piostate (fig 8, B) 
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Fig. 6. A, testis (aspermatogenesis). B, ovary. X 150 


Fifteen daj r s after the first operation, plastic repair of the chordee and closure 
of the vagina were done. Cystostomy was done to divert the urinary stream. 
The penis was straightened in the usual manner. Vaginectomy was done from 
below, and the anterior wall of the vagina was used to extend the urethra out¬ 
ward to the perineum (fig. 11). 

At a later admission an attempt was made to construct a urethra to the end 
of the penis using a split thickness free graft of skin from the thigh. This failed 
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Fig3 "s'.^A^semmal vesicle B, piostate (note squamous metapl isia due to estrogen ef¬ 
fect X 150 
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Fig 10 Bieast X 150 



Fig 11 Method of vaginectomy using antenor vaginal wall to extend uiethia so that 
new meatus lies well foiw ard on penneum Inset shows preoperative lelationships m sagit¬ 
tal section 



1BUE IILRM IPIIRODITIMI 


757 



r ig 12 Pcnneil urethiostomj from which patient is able to void standing 

because of seal formation, and the patient \ias> left with a penneal luethiostomy 
fiom which he easily xoids standing (fig 12) He lefused fuithei tieatment but 
has been seen at legulai follow up usits since then 

Three months after the fust opeiation, uiinaiy 17 ketosteroids weie 5 93 
mg /day, and TSH assay was ‘ shghtlj positive,” 52 m u /24 houis An estiogen 
assay showed 7 a gamma per 24 houis 

He was seen on May 22, 1951 (2 years and 8 months postopeiatnely) At 
that time it was noted, “He is now 17 years old and woihs as a bus boy He 
appears more matuie m speech and action but his physical appeaiance has 
changed veiy little He has grown little or none in height though his weight has 
increased due to fattening aiound the waist His bieasts aie still enlaiged and 
about the same size though lie thinks they may be smallei (He had to be e\ 
cused horn gym class in school because of this) He has no complaints except 
feai that he may be drifted into the Army He says that his appetite is noimal 
and that he feels well and gets along well in Ins job He says that he has fairly 
fiequent erections eithei spontaneously or when playing with his girl friends 
He sajs that the penis is stiaight He states he has not attempted mteicouise 
and indicates that he is not gieatly interested m it He sajs that dui nig sexual 
arousal the nipples of Ins bieasts become slightly elect This is also true when 
he is cold He denies nocturnal emissions and masturbation He is indefinite 
about wliethei or not he has ever had a sensation of ejaculation or orgasm Vll 
seals aie well healed and soft The penis is stiaight There is abundant prepuce 
and an excess of “sciotal” skin The left scrotum is emptj On the light there 
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is a mass approximately 3 by 2 cm. which seems to be testis. Distal to this is a 
worm-like structure which is smaller and softer and which is probably epididymis. 
It does not seem directly attached to the testis. He voids a good stream while 
standing with the urine coming from the perineal urethrostomy. Rectal examina¬ 
tions reveal no normal prostate. There is, however, a small structure approxi¬ 
mately 2 by 114 cm. which has the consistency of prostatic tissue and is in the 
position of the prostate. No rectal or abdominal masses are felt.” 

Plastic mastectomy and further urethral construction were offered to him, 
but he refused for the time being. 

He was most recently seen in February 1952 by Dr. Paul Bunce who reported, 
“The patient returned with a severe urinary tract infection. Pie was having 
frequency, nocturia, and some burning; and a complete study showed that it was 
apparently on the basis of cystitis. Pyelograms were normal, and cystoscopy 
through his perineal meatus showed acute cystitis. There were a few hairs in 
the urethra. I think the cause of his troubles must have been just the female 
type of cystitis, probably precipitated by the hairs growing in the urethra. He 
responded well to Gantrisin, and the plan is to give him depilatory doses of 
x-ra}-. Pie is working in a laundry and is the prime support for his family.” 

SUMMARY 

A proven case of true hermaphroditism is recorded. 
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RELATIVE INCIDENCE OF PEDIATRIC 
UROLOGICAL CONDITIONS 

JOHN Iv LATTIMER and MIRIAM HUBB IRD, R N 

Prom the Squier Urological Clinic and The. Baines Hospital Columbia Presbyterian 
Medical Center, hew Yoih, A 5 

How frequently can the piacticing urologist expect to see the various pediatnc 
urological conditions which aie descnbed in the hteratuie ? In an effort to ansivei 
this question a study has been made of the last 2,063 consecutive new admissions 
to the pediatric urological seivice at the Columbia Unnnsity Medical Center 
in New Yoik City Of these patients, 45 pei cent weic hospitalized because of a 
congenital anomaly, 11 per cent because of uncomphcali d infection and 2 pel 
cent because of tumors The lemaining 42 pel cent made up a large miscellaneous 
gioup who came in foi circumcision, enuiesis, fiequency, ibdominal pain, liijuiy, 
etc (table 1) 

This surrey corered an 11J£ year period from November 1, 1941 to Maich 
30, 1953 It did not include re admissions, as foi multiple stage opeiations or for 
follow-up Neither did it include patients who were treated only m the out¬ 
patient department but not admitted to hospital beds Theie weie 44,274 ad¬ 
missions to the entire Babies Hospital during this same 11 yeai period, but 
this total of 44,274 repiesented an unknown number of re admissions The total 
number of admissions to the pediatnc uiological seivice during the same period 
was 3,024 This figuie included approximately 1,000 re admissions All of the 
patients were under 13 yeais of age Each patient was listed undei only one 
diagnosis Many of the patients who had congenital anomalies oi strictures also 
had infections They were hsted only undei the heading of anomaly oi stucture, 
however, since the infection was consideied to be merely a complication of the 
more basic diagnosis If multiple anomalies were present, such as exstiopliy and 
epispadias, the patient was hsted under the more major diagnosis, namely ex¬ 
strophy of the bladder 

The patients were first hsted in ordei of the fiequency of the various diagnoses 
(table 2) It was realized that some diseases were seen more frequently than usual 
at this hospital because of the inteiest of some staff membeis m paiticulai piob- 
lems For instance, Dr Cahill’s particular interest in diseases of the adrenal 
gland has probably brought moie cases of adrenal disease to this hospital than 
would normally be expected Increased mterest m tuberculosis of the kidneys 
at this hospital has not yet caused a gieatei influx of patients with tuberculosis 
of the kidney, at least to the pediatnc service The 16 cases with kidney tuber¬ 
culosis were culled from the normal flow of chmc patients as they were seen in 
the out-patient department Interest in the detection of tlus disease has perhaps 
been heightened here by recent developments m the chemotherapy of tuberculo 
sis, howevei 

Read at annual meeting, American Urological A«soci ltion, St Louis, Mo Maj 13, 1934 

759 



760 


JOHN Iv. LATTIMER AND MIRIAM HUBBARD 


Table 1 . 2000 pediatric urological patients 



PER CENT 

Anomalies 

, 

45 

Infections 

n 

Tumors 

2 

Alisc: (Phimosis, enuresis, stricture, injury, no g.u. disease, etc. 

42 


DISORDERS OF THE KIDNEY, KIDNEY PELVIS AND URETER 

Multiple kidney pelvis was diagnosed in 50 cases (2^ per cent). It was notable 
that 80 per cent of the patients with this condition were females. There were 11 
patients with double ureter, where one ureter had an ectopic orifice in the vagina 
or posterior urethra. Eight patients had double ureter, the upper one of which 
ended in a ureterocele. Both of these categories were treated by heminephrectomy 
and ureterectomy. There was one patient with a triple ureter on one side (table 3). 

Hydronephrosis was the principal diagnosis in 138 cases (7 per cent). This 
disorder was associated with many different causes. In one large group of patients 
the hydronephrosis was due to a generalized flaccid dilatation of the ureters, 
bladder and pelvis, probably on a “neuromuscular” basis. Most of the surgical 
procedures ever suggested for this condition have been tried here and have led 
to the conclusion that ureteral surgery is not the best treatment for most of 
these patients. Research is now under way into the mechanism and treatment 
of this condition, with the help of an interested neurosurgeon. Experimental 
hydronephroses, hydro-ureters and dilated bladders have been created in cats. 
The nerve pathways leading to the bladder and ureters and to the sphincters 
have then had electrodes planted in them which lead to an induction coil buried 
under the cat’s skin. When these electrodes are stimulated by external impulses, 
the cat can be made to urinate or ejaculate as desired. It is hoped that these 
studies will contribute information eventually leading to improved therapeutic 
techniques. A cystogram of one of these cats shows the coil in place and shows 
the bladder before and after stimulation. The large neurogenic type bladder has 
been emptied except for a small amount of residual urine. We are now trying 
to get rid of this residual urine. We are also endeavoring to reproduce experiment¬ 
ally the various types of neuromuscular and neurological disorders of the bladder 
which are seen in pediatric patients. 

Many additional cases of hydronephrosis were unlisted under this diagnosis 
because they were present in the cases included under horseshoe kidney, pyelo¬ 
nephritis, deficiency of abdominal musculature and exstrophy of bladder. 

Pyelonephritis was the major diagnosis in 120 cases (5.8 per cent) of the pa¬ 
tients. The degree of severity was not considered for this study. All of these 
particular cases had nonspecific infections with pyogenic organisms. There were 
16 additional cases of tuberculosis of the kidney, however. Many additional 
unlisted cases of pyelonephritis were seen as complications of obstructive lesions. 

Cystic degeneration of the kidney was diagnosed more often (9 cases) than 
polycystic disease (4 cases), as might be expected in this young age group. 
Hypoplastic kidney was encountered five times, malrotation three times, ab- 
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Table 2 2063 pediatric urological admission diagnoses listed in order of the ficqucncy of 
their occurtencc (no readmi3Sions included ) 


ORDER OP 
FREQUENCY 


NUMBER OF 
CASES 

PER CENT 

1 

Phimosis or redundant prepuce 

393 

19 1 

o 

Undescended testis 

j 



Unilateral 

193 , 



Bilateral 

1 -*9 




242 242 ! 

11 S 

3 

Enuresis ind frequency 

173 . 

S 4 

4 

No uiological disease found 

142 | 

6 9 

5 

Hj di onephrosis 

138 

6 7 

0 

Hj drocele 

124 

6 0 

7 

Pj elonephntis (nontubcrculous) 

120 

5 S 

S 

Strictuie of urethra (including meatus) 

114 

5 5 

0 

Hjpospachas 

104 

5 0 

10 

Congenital dcfoimity of kidney (table 3) 

S2 

4 0 

11 

Adrenal and gcmtal abnormalities 




Adrenogemtabsm and pseudohermaphroditism ( 

36 



Precocious puberty l 

3 



Hypergcnitahsm 

3 



Frohhch’s 

4 



True hermaplnoditism 

2 



Hypogenitalism 

3 



Masculinizing adienal adenoma 

4 



Masculinizing adrenal carcinoma 

2 



Pheocliromocytoma 

3 



Sympathicoblastoma 

4 



Hirsutism 

I 



Gynecomastia 

1 



Interstitial cell tumor of testis 

1 



Ovarian cyst 

2 



Double penis 

I 



Double vagina 

2 1 



Absent testis . 

2 




74 74 

3 5 

12 

Neurogenic bladder 

56 , 

2 7 

13 

Cystitis 

49 

2 3 

14 

Injuries to gemto urinary organs (table 4) 

34 | 

1 6 

15 

Hernia 

33 

1 0 

16 

Wilms tumor 

27 

1 3 

17 

Exstrophy of bladder 

26 | 

1 3 

IS 

Miscellaneous infections, cjsts, etc of penis, testes 




and prostate 

IS i 

0 9 

19 

Fistula 




Urethrorectal 

10 



Rectovaginal 

1 



Imperforate septa of anus 

5 



Imperfoi ite vagina 

1 



1 

17 17 

0 8 
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Table 2. — (Continued.) 


ORDER OF 
FREQLESCV 

1 

NUMBER OF 
CASES 

PER CENT 

20 

Deficient abdominal musculature w ith hydi onephi osis 


■■. 


and cryptorchidism 

16 

EE] 

21 

Tuberculosis of kidney 

16 

IDS 

22. 

Renal calculi 

12 


23 

Diverticulum of bladder 

12 

MU-. 

24 

i Vaginitis and uietliritis 

10 


25 

l Epispadias 

7 

■1. 

26 

| Patent urachus 

7 

0 1 

27 

! Sulfa drug reactions involving the kidney 

5 


28 

| Hemophilia with hematuna 

5 

■u.1; 

29 

1 Epididymitis 

o 


30 

Renal calcinosis 

2 


31 

Pelvic abscess 

2 

: 

32 

Bladder papilloma 

i 

0 3 

Total 

2063 

100 


Table 3 Congenital defonnity of kidney, 4 per cent 


Double pelvis 30 

Double ureter, 1 orifice ectopic 11 

Double ureter, with ureterocele 8 

Triple ureter 1 

Horseshoe kidney 9 

Cystic degen. of kidney 9 

Polycystic kidney 4 

Hypoplastic kidney 5 

Malrotation of kidney 3 

Absent kidney 2 

Ectopic kidney 1 


Table 4 Injunes, 1 per cent 
(among 2000 pediatric genito-urinary patients) 


Kidney rupture H 

Penis (circumcisional, fract. pelvis) 6 

Perineum 3 

Scrotum - 

Testis 1 

Torsion testis 5 

Torsion hydatid 1 

Foreign body bladder 5 


sent kidney twice and ectopic kidney only once. Five patients, early in the series, 
had reactions to sulfa drugs; two with moderate oliguria, one with hematuria and 
two with anuria. Hematuria due to hemophilia was encountered in five patients. 
A congenital deficiency of the abdominal musculature, accompanied by hydro¬ 
nephrosis, undescended testes and other anomalies was encountered in sixteen 
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T iui i o 7 umors, i per cent 
(amortj 2000 pediatric yeruta urinary patients) 


U rims 

27 

4 

Sj nip ttlucobl t&tom i 

t 

\hsstulimzing , uircn il itienom i 

,3 

PhcocUroiuoiA tom i 

i 

C i uli on il 

> 

0% u i \n c\ st 

Intcrstitul cell tumoi of Itfctis 

1’apiUom i bladder 

1 

1 

Total c iscs 

41 


instances among this simple of 2,003 patients Iiijunu> to the kidneys ouuiied 
11 times (table 4) 


wmttviL t\t> Gt-NiTtn uiNonmurn s 

Adrenogemtahsm (pseudoheiniaphioditism oi virilism) was found ill 30 pa¬ 
tients, piesumably due to hypeitiopliy ot faulty secretion by the adienal cortex 
These patients are now being ticated by coUisonc Piccoeions pubetty was 
found m 3 patients, h> pergemtulism m 3, true hermaphroditism in 2, hypo¬ 
genitalism in 3, masculinizing benign adienal adenoma in 4 cases (whciem the 
patient suddenly became Hide aftei being noinul up until that point) Theie 
were also 3 cases of caicmoma of the adienal and 3 cases with pheochromocytoma, 
as well as 4 with sj mpathicoblastoma Theie was 1 interstitial cell tumor of the 
testis (table 5) 

tlndescended testis was the pumary diagnosis in 242 patients, 40 of whom 
(20 pei cent of the 242) were bilateral The remaining 193 wore umiateial This 
group constituted approximately 12 per cent of oui total sample of 2,062 patients 
and pointed up the necessity foi all uiologists m-tiamnig to develop a good tech¬ 
nique for oiclnopexy This is a condition which they will obviously he seeing 
in their uiological piactice Hyposadias was the diagnosis m 104 (5 per cent) of 
the patients hlany methods of repair have been investigated on this set vice and 
the Cecil type of pioceduie is cuncntly om first choice A few additional unlisted 
cases of hypospadias were found, of eouise, among those childien with a diagnosis 
of pseudo or true heimaphroditism Additional oi unlisted cases of undescended 
testis were present among the pseudo and true heimaphrodites and among the 
patients with congenital deficiency of the abdominal musculature Exstrophy of 
the bladder occurred m 26 patients among these 2,0G3 Seven patients had epi¬ 
spadias Emuesis and fiequency were the only diagnoses among 173 patients (8 4 
per cent) Additional patients had enuresis, howevei, who were cucumcized and 
theiefoie included under the listing of redundant piepute or phimosis There were 
114 patients (5 5 pei cent) with strictuie of the urethra, mostly of the meatus 
Five moie had stuctmes lesulting from injury In 3 of these cases, injury was 
due to accidents during cucumcisiou elsewheie, at which time the glans penis was 
madi ertently removed and a stuctuie of the urethral stump lesulted Only 7 of 
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the 51 cases of urethral structures were located at the bladder neck, and in only 
3 of these 2,063 cases were well defined valves (membranes) found across the 
urethra just distal to the verumontanum. Two of these 3 patients died within a 
few days after birth. It has been our experience that this condition occurs very 
rarely and that very few of these patients survive beyond the first few days, 
because of the destruction of the kidneys due to back pressure from the urine 
secreted during intra-uterine life. True valves of the urethra are apparently rare, 
at least in our experience, in spite of the frequent reference to them in the litera¬ 
ture. We have had one additional case where the passage of a sound during the 
first weeks of life resulted in the patient’s being able to void fairly well subse¬ 
quently. This patient was explored retropubically at the age of 2 years and no 
definite valves could be found although there were low ridges within the external 
sphincter. These were incised when the urethra was opened via the retropubic 
route. Following this maneuver several diverticula of the bladder, which were 
pressing on one ureter and causing hydro-ureter, were also excised. 

INJURIES AND CALCULI 

A summary of the injuries to the genito-urinary tract is found in table 4. The 
low number of injuries may be due to the fact that this hospital does not main¬ 
tain an ambulance sendee. Only 12 cases of urinary calculi were found among the 
2,063 patients examined. This low incidence probably reflects the temperate, 
humid climate of New York City. 


SUMMARY 

A sampling from the experience of one' pediatric urological service has been 
presented. Two thousand and sixty-three individual admission diagnoses were 
catalogued. The largest and most significant single group was made up of pa¬ 
tients with congenital anomalies (45 per cent), the second largest group was 
made up of those with infections (11 per cent). Only a small percentage (2 per¬ 
cent) of the patients were admitted because of tumors of the genito-urinary tract 
or adrenal glands. Overlapping of the various groups was frequent. Additional 
and more comprehensive analyses of the pediatric urological admissions to this 
service will be reported periodically. 

Acknowledgement is made here of the courtesy of Drs. Cahill, Fish, Robinson, 
Hazzard, Melieow, Yeaw, Sullivan and Seidel in permitting the inclusion of some 
of their patients in these series. 

180 Fort Washington Ave., New York S3, N. Y. 
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CLINICALLY INNOCUOUS EFFECT OF INTRAVENOUSLY 
ADMINISTERED DISTILLED WATER 

IRVING VICTOR 

The adxeise effects of mtiavascular hemoslyis have been widely descnbed 
(Creevy, 1 Nesbit et al , 2 and Fhnk 3 ) Many urologists have employed isotonic 
liiigatmg solutions foi transurethral surgeiy in Older to pievent the allegedly 
deletenous effects of laking led blood cells within the extiacellulai compaitmeut 
Recently I have observed two patients who madveitently leceived distilled 
watei intravenously without serious effects It is the puipose of this clinical note 
to offei these unexplained data in the hope that fuither study will be made 
R II, a 31 jeai old divorced Negiess, was admitted to the Geoigia Infhmary, 
Savannah, Geoigia acutely ill Temperatuie 102F, nonprotem nitiogen 145 mg 
pei cent She had positive sickling of the red cells The patient had nausea and 
vomiting and tomplamed of vague lower abdominal distress Urine on admission 
was giossly bloody Cystoscopy levealed bloody spurts from both uieteral 011 - 
fices The patient was treated expectantly with whole blood and paienteral fluid 
with fan lespouse She was madveitently given a total of six liters of distilled 
watei in equally divided amounts for six consecutive mghts To our gieat sur- 
pnse the hematuria abruptly terminated during the administration of the fluid 
and the nonpioteni uitiogen value leturned to normal over a six day period At 
no time was uimaiy output diminished 

Mrs f E H , a 32 year old w hite mai ned w Oman, w as admitted to the Wai ren 
A Candler Hospital, Savannah, Georgia for exploratory laporotomy and was 
found to have a right tubo ovanan abscess at surgery After lemoval of the 
surgical specimen, it was discoveied that the distal 10 cm of the right ureter 
had been removed Uiologital consultation resulted in uieteroneocystostomy 
Two liteis of distilled water weie inadvertently admimsteied mtiavenously 
during the fiist postopeiative day without harmful effects, save hemoglobinuria 
Uimaiy output did not dimmish The patient was dischaiged on the eighteenth 
postopeiative day, impioved 

DISCUSSION 

Inti avascular hemolysis pi oduces no ill-effects per se, according to the i epoi ts of 
Creel y, 1 Hamilton et al , 4 and Yuile 5 Whether the erythrocytic stioma leleased 
by laking and the hpo and muco piotems theiem contained exercise an unfavor¬ 
able effect is speculative (A L Finkle 6 ) It is unlikely that “blood phenols,” 

Accepted far public itiou June 26, 1953 
‘Creevy, C D J Urol , 53 125-131, 1947 

3 Nesbit It M and Glickiuan, S I J Urol 69 1212 1216, 1948 
s Tlink 11 B Blood transfusion studies III The relationshm nf 1 smsaa 
of the pH of the u 
dogs J Lib and 
1 II umlton, P 1 

in dogs in licmorr .. - - —. * . -«>*, eat# 

‘ X uilc C L Hemoglobinun i Plrvsiol Rev , 22 19 31, 1942 
G Pinkie, A L Personal commumc ition 

765 



766 


IRVING VICTOR 


said to be elevated in uremia, were flushed away by the intravenously adminis¬ 
tered water, thus accounting for the favorable clinical effect in the first patient. 
It is also unlikely that sickling of the erythrocytes would interfere with the 
release of hemoglobin, since these cells are no more fragile than normal ones. 
Since the cause of uremia is unknown (Snapper and Schaeffer 7 ) ameliorative 
results in uremic patients cannot be accurately identified. 

COMMENT 

Two cases of intravascular hemolysis caused by the inadvertent intravenous 
infusion of distilled water are presented. 

The first patient suffered uremia and hematuria associated with sicklemia; 
both former conditions appeared improved after the administration of the hypo¬ 
tonic solution. This, of course, may have been happenstance, but, it certainly 
merits further consideration. Case 2, postoperative salpingo-oophrectomy com¬ 
plicated by surgical trauma to the ureter, suffered no adverse effects secondary 
to having received distilled water by vein. 

It is not the purpose of this brief note to suggest any hypotheses as to the 
mechanism producing the results noted clinically. It is hoped that further study 
will be undertaken to elucidate this very fascinating problem. 

22S E. Huntingdon St., Savannah, Ga. 

7 Snapper, I. and Schaefer, L. E.: Treatment of two patients with hepatorenal syndrome 
and acute renal failure by exsanguinotransfusion. Ann. Int. Med., 34: 692-70-1, 1951. 
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A NEW CATHETER FOR PEDIATRIC USE 
S P H HUTCHINS 

/ rom Department of Urology , Baylor University College of Medicine, Houston, Texas 

In eathetenzmg and dilating infants and childien, it was believed that a safer 
and still moie piactieal instiumeiit than those available w as needed Cathetenza 
tions are not aluays easy, and it is not without nsh to pass sounds and dilate the 
uietlna of a combative child even though plenty of help is available foi lestiamt 
Obviously one cannot give ail anesthetic each tune a dilatation is needed 

It had been noted m dilating small caliber strictures in men that filifoims and 
Phillips catheters caused less pain and seemed less traumatic than Le Foit sounds 
of like cahbei The only draw back to the use of fihforms and Phillips catheters 
V, as the rigid stiaight section necessitated by the metal parts The stiaight section 
defoims the natural cuive of the uiethra as it passes Phillips whip catheteis, 
having no stiaight ngid section, neie next used and found to be the least trail 
matic and the most satisfactoiy 

Recalling the above, Phillips whip catheteis were used on some uncooperatii e 
childien of both sexes These worked better but weie too long and unwieldy and 
contamination occuried easily A shoitened whip cathetei was then designed 
and turned ovei to a manufactuiei (C R Bard, Inc ) foi pioduction The total 
length is appioximately one-half that of the Phillips whip cathetei The lange 
is from 8 to 18F m even sizes 

These flexible cathetei s can be used as sounds by holding the fingei over the 
open end of the catheter as the urethra is dilated until the desired maximum size 
is reached, then a specimen can be obtained and the bladder emptied If the 
bladdei has been emptied foi a specimen by the first cathetei passed, steule w ater 
can be used to partially fill the bladdei The author piefeis to dilate the uiethia 
of a lesisting pediatric patient only when the bladdei is partially filled, thus giv¬ 
ing space toi the fihfoim poitionof the catheter to cuilm and the tapeiedpoition 
to enter without hitting the dome of the bladder The outside of the w lup cathe¬ 
ters aie loutmely lubricated as customary Urethral dilatation is fuithei facili¬ 
tated in boys by intioducing small amounts of lubricating jelly into the uiethra 
befoie each cathetei is passed 

This new type of whip cathetei has proven satisfactoiy in pediatric use foi di¬ 
latation of the uiethia and the external urinary meatus after meatotomj, for 
obtaining catheteuzed specimens and foi instilling medications 

1328 Medical Arts Bldg , Houston , Texas 

Accepted for publication Tebruarj 9, 1953 
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EFFECT OF GANTRISIN ON THE PROTHROMBIN TIME 

ANTHONY V. PISCIOTTA, JEAN E. IIINZ and JOHN S. IIIRSCHBOECK 

From the Medical Service, Marquette Universilij School of Medicine, 

Milwaukee County General Hospital , Milwaukee, HOs. 

Although there are more than one hundred references in the literature to the 
use of Gantrisin, there is, to the best of our knowledge, no published study on 
the possible effect of this drug on prothrombin in man. Kapnick, et al. 1 reported 
in 1942 that about 21 per cent of their patients demonstrated a significant 
hypoprothrombinemia following sulfonamide administration. In this study, 
hypoprothrombinemia was attributed to liver damage which the authors 
associated with sulfonamide administration. Although the prothrombin time 
was increased within a few days following the institution of therapy, it reverted 
to normal on the administration of vitamin K. In no instance in Ivapnick’s 
series was hypoprothrombinemia severe enough to result in hemorrhage. It has 
been suggested 2,3 that the reason for sulfonamide induced hypoprothrombinemia 
might be sterilization of the intestinal tract by these drugs. Since part of the 
available vitamin K is manufactured in the intestinal tract by the normal 
microbial flora, it is conceivable that elimination of the bacterial population, 
especially in poorly nourished individuals, might result in an increase of the 
prothrombin time. 

In view of these observations and the widespread current use of Gantrisin, a 
preliminary study was established to determine if the administration of Gantrisin 
affected prothrombin in man. 


METHODS 

Eight patients were selected from the chronic disease wards as subjects for 
the study. They had been hospitalized some time previously because of multiple 
sclerosis, paraplegia or carcinoma. Individuals with chronic liver disease were 
excluded from the study. Four grams of Gantrisin were given daily in divided 
doses for at least three weeks. Fluids were administered ad libitum and alkali 
was not given concomitantly. 

Four patients were obtained from the Urology Service and their prothrombin 
times determined after varying periods during which they had received 2 gm. 
Gantrisin daily. 

One patient, F. S., was taken from the Urology Service where he had received 
17 days of Gantrisin therapy, 2 gm. daily, and placed in the study group where 
he received 4 gm. per day for 28 days with prothrombin times determined at 
weekly intervals. 

The ages of the patients studied ranged from 45 to 83, the average being 67.2 

Accepted for publication July 17, 1953. 

1 Kapnick, D., Stewart, J. D., and Lyons, C.: New Eng. J. Med., 227: 944, 1942. 

2 Quick, A. J.: Amer. Praet. 3 : 397, 1952. 

3 Wintrobe, M. M.: Clinical Hematology, Philadelphia: Lea & Febiger, 1951, ed. 3, p. 
253. 
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T\dlb 1 Relation of Gantnsm to jnotkrombin time 


CASE 

SEX 

\CE 

, CASTXt 

1 SJV 
TOTAL 

1 CIVEV 
(CVS) 

! NO OF DUS OP GINTRISIS ADiUMSTRATIOV 

0 1 

7 1 

»l 

17 i 

| 21 

M 

i 78 1 

31 1 

[ 33 

| 3S ' 

1 « 

1 

1 53 

Prothrombin Time (Seconds) 

J A 

M 

S2 | 

84 

11 s 

12 5 

12 5 


12 0 
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yeais It was felt that the advanced age of this group and their cluneal condition 
would provide a rigorous trial 

The one stage method of Quick* was employed for the determination of 
prothiombm time The piothrombin times weie determined prioi to the ad¬ 
ministration of Gantrisin and at weekly intervals following the stait of the 
experiment Iii addition, tlio patients were observed clinically for the develop¬ 
ment of hemonhagic tendencies 


UESOLTS 

The data obtained are summarized m table 1 The duration of treatment 
langed from 21 to 53 days with an average of 29 days The total amount of 
Gantnsm administered varied from 56 to 146 gm , the average being 89 2 gm 

The piothiombm times were 11 5 to 14 0 seconds m the group as a whole 
In no individual instance nor in the averages were there any indications of 
hypoprothrombinenua as a result of thetapy with Gantnsm 

DISCUSSION 

The data obtained in this study faded to indicate any effect of Gantnsm 
upon the piothrombin time Furthermore, extensive use of the diug m this 
hospital has never been associated with any hemoirhagic manifestations 
Whether oi not this complication of therapy with Gantnsm can occui as a 
mattei of individual ldiosynciasy is a question for speculation 

The synthesis of piothrombin m vivo is a complex process which involves 
many vauables The dietaiy status of the patient, liver or kidney damage, 

4 Quiet A J The Physiology and Pathology of Hemostasis Philadelphia Lea A 
Fclnger 19ol 
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defective bile drainage and disturbances in absorption from the intestinal tract 
are all factors which must be taken into account, either singly or collectively, in 
the etiologic investigation of hypoprothrombinemia. For these reasons, patients 
were selected who had normal control prothrombin times and who were free of 
any clinical condition that could contribute to hypoprothrombinemia. In this 
way it was felt that any diminution that might occur in the prothrombin level 
could be attributed to Gantrisin alone. 

The difference in activity between the older sulfonamides and Gantrisin as 
regards prothrombin might well represent differences in toxicity between the 
older and the new drug or differences of their action upon the intestinal flora. 
Although no attempt was made to investigate this point, it is worthy of con¬ 
sideration. 

SUMMARY 

A controlled study of eight elderly and chronically ill patients failed to show 
any effect of Gantrisin on prothrombin times. 

Five patients who received Gantrisin for 28 to 53 days for the treatment of 
urinary tract infections had normal prothrombin levels at the end of Gantrisin 
therapy. 
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